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Houston Federal Reserve 
electrical system 
operates at 840 cycles 
with power-line 

carrier control. 


Cleveland office be ¥ 
features lighting inst ion 


of 450 footcandles, ‘gs ~ 
dimmer controlled. “ 
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three lamps 
do more than four 
with Prismoid 


Me OOOO 
PP 0000 0 
; , , . ( wea GUTH PEERLITES WITH 
) () 10 OC COC CE prismoi GRateLite* LoUVERS 
\ONVVOOOC CCC CCL at mecase’s, Rock ISLAND, ILL. 
\ \ ' ' , ’ 
) 0 0 0 0 v — Originally, this job was laid out for 50 footcandles with 
owe hes Brand X fixtures (4 lamp—75 watt). 
a a But McCabe bought Guth Peerlites with Prismoid Louvers, 
using only three 75-watt lamps. 
f} Result: 100% more light than with the 4-lighters! 
|| PRISMOID And more! The crystal beauty and cheerful atmosphere 
a created by Prismoid flatters the merchandise and puts 


= 
1 GRATELITE shoppers in a buying mood. 


E 


ANDLES W 
THE EDWIN F. GUTH CON 
$T. LOUIS 3, MO. 
Get the complete story of Prismoid efficiency, beauty and 


NAME IN LIGHTING SIN a , P 
FS ee breathing action—write us on your letterhead today! 


*T, M. Reg. U.S. & Can. Pats. Pend 











interrupter Switch Cuteut 
Potheads, fused or unfused load break air-interrupter 
switches and fused or unfused oil-filled cutouts are 
available. Air-interrupter switches and cutouts are 
easily accessible from front of Substation. 


Designed to match Square D’s 
Power-Style switchboards and control 
centers, these new Unit Substations meet 
NEMA, ASA, and AIEE standards. Available 
from 75 to SOO KVA; in primary volt- 
ages up to 4800V; secondary up to 600Vv. 


Molded case circuit breakers (Jeft) up to 
800 amperes and QMB Saflex fusible 
switches (right) up to 600 amperes are 
available in compact panel construction. 


Large air circuit 
breaker (above) 
up to 1600 amps 
can be combined 
with a short panel 
in one section. 





3 single phase, dry-type transformers individually 
mounted on base in ventilated enclosure— heating 
and vibration held to a minimum. Transformers easily 
accessible for maintenance and inspection. When no 
air circuit breaker or metering equipment is used, 
entire area at top left is available for pull box. 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE 


D 


COMPANY 
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APPLETON “AA-51" SERIES 
VENTED EXPLOSION-PROOF 
LIGHTING FIXTURES 


Close-up showing canopy, 
extra-safe multiple “AA-51"” 
contact threads, and anti-vibration 
guard with V-shaped metal prong 
before engaging canopy 

notches. 


Canopy is securely locked 
against vibration disturbance 
by positive engagement of 
V-shaped metal prong in 
tightly sealed canopy 

notch. This anti-vibration 
guard may be quickly re- 
leased by hand pressure for 
maintenance, 


a v Similar in action to canopy guard, 


this close-up shows anti-vibration 
guard locking glo be ring to dome 
unit assembly. Metal prong in 
dome unit is securely engaged by 
notched globe ring to prevent 
accidental loosening. This anti- 
vibration guard also may be quickly 


. released by hand pressure for 
58 Second maintenance, 


The fixture with “all” the features now 
sets even greater standards of efficiency and safety! 


Series “AA-51" stand-by units are 
ready at an instant’s notice for , ° . ee v 
relamping...withhandlesattached APPLETON’S new anti-vibratiom guard gn all “AA-51 vented 


in advance. explosion-proof fixturesassures users of positive protection 
against spark caused mishaps due to vibration conditions. 
Coupled with multi-thread safety design where a ‘‘flame- 
tight’ contact chamber p€rmits servicing even with the current 
on, this new anti-vibration guard demonstrates APPLETON’S 
continuing qué ow research program to bring you the finest 
~ Lhd ” 
in electrical products. Check these other features for proof Full Circle Venting 
Only a screwdriver is needed to cae » . ) . ho: " Porous metal interior and 
change units . . . and only 58 of “AA-51” design leadership and adaptability for your specially designed hood 
seconds to climb ladder, change = fequirements. Write for complete information today. ae ee 
unit, and descend, safely .. . keep fixture tem- 


, perature down, provide longer 
Sold through franchised wholesalers only lamp lite. ’ 


APPLETON ELECTRIC COMPANY 
1718 Wellington Avenue, Chicago 13, Illinois 


Automatic Malleable tron 


Cleaning fixtures, changing 11 \ Sees i teeta < 
burned-out lamps, can be - 
done safely at bench ... 


preventing costly “ST” Series Connectors 
shutdowns, 
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Construction 
Welale Maintenance Published for electrical contractors, electrical departments 


in industry, engineers, consultants, inspectors and motor 
with which is consolidated Electrical Contracting. The shops. Covering engineering, installation, repair, mainte- 
Electragist and Electrical Record . . . Established 1901 nance and management, in the field of electrical construc- 
tion and maintenance. 
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Sidelights 
Washington Report ... . 
New Service Rules, An Editorial . . 


200 KW at 600 Volts — 840 Cycles 
By J. H. BLASDELL—Design 
l 


matically controlled, 840-cy: 
Reserve Bank in Houston. 


Estimating Forum — Xl iyi 
By RAY ASHLEY—Operating cost—the one-third volume rule, 


» use IT. 


High Capacity Secondary Services 


A rundown on proposed official clarifications of York City’s 
trical code designed to insure safe installatio I scondary voit 


service of high current rating. 


Higher Lighting Intensities 5 50-8 
By B. C. COOPER—Eight-year study at University of Michigan’s 
Vision Research Laboratories results in new optical device and meas- 
uring technique for determining lighting needs, provides new scien- 
tific basis for markedly higher illumination levels than are now 
recommended. 


Cleveland’s New 24-Floor Office Building. . es 
By H. P. SCOTT—Electrical system installation includes lighting 
intensities as high as 450 footcandles, dimmer control, low-noise-ley 
transformers, and innovations in local power distribution. 


Carrier Frequency Clock Control . . 


A case study in the electrical construction and installation of a modern 
radio input, carrier frequency control system, which supervises all 
the clocks throughout the U.S. Academy, West Point, N. Y. 


Support for Storage Bin Lighting 


Channel grid provides unique support for storage bin 




















EY Specify PHELPS DODGE 
SQA. HABIRITE-INSULATED 


\ 


MUMS CABLE 


Phelps Dodge Armo-Lok cable with Habi- 
rite (butyl rubber) insulation—a companion 
to Phelps Dodge Varnished Cambric insu- 
lated interlocked armor cable—is more than 
*‘just another interlocked armor cable.”’ 


Habirite —developed through years of Phelps 
Dodge experience in the design and manufac- 
ture of high voltage cables —is a specially 
engineered butyl rubber compound. It far 
surpasses any other type of rubber insulation 


for dependable service. 


Habirite offers these distinct advantages 
over other rubber insulations: 


Far greater resistance to heat and oxidation 
with consequent higher temperature rating 
and lower conductor size and cable cost. 


PHELPS DODGE 


Far greater resistance to ozone found 


around high voltage equipment. 
Far greater mechanical toughness. 


Better electrical properties affording a 


greater safety factor in operation. 


Highest uniformity due to controlled uni- 
formity of raw material. 


we * * 


See your Phelps Dodge distributor for infor- 
mation on a complete Armo-Lok system. For 
catalogue and specification data on Habirite 
or Varnished Cambric insulated Armo-Lok 
cable, write: Dept.E-8, Phelps Dodge Copper 
Products Corporation, 300 Park Avenue, 


New York 22, N. Y. 


PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte Chicago, Cincinnati 
Cleveland, Dallas, Detroit, Fort Wayne, Greensboro, N Houston, Jacksonville, Kansas 
City, Mo., Los Angeles, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia 
Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y San Francisco, St. Louis, Seattle 
Washington, D. C. 
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Sidelights 





FOR SAFER HIGH-CAPACITY SERVICES 


The New York City Department of Water Supply, Gas and Electricity 
is preparing new installation rules for over 1200-amp secondary services 
to contend with the potential hazards of high-capacity systems backed 
up by low-impedance networks. The proposal, which is expected to be 
issued substantially in its draft form, is presented in this issue together 
with comments by Eitingon & Schlossberg Associates, consulting elec- 
trical engineers. See “High Capacity Secondary Services” beginning on 


page 8&2. 


ENGINEERING MILESTONE 


The electrical system today serving the Houston, Texas, Federal Reserve 
Bank represents a true engineering achievement. Here, the first overall 
high frequency distribution system in a commercial building supplies 
modern lighting throughout four floors. Providing high efficiency of 
electrical utilization, this 200-kw system serves its loads from a relatively 
simple layout of small feeders and few circuits. The increased efficiency 
of lamp operation at 840 cycles and the high efficiency of circuiting at 
600 volts are the two key factors behind the success of this installation. 
A significant by-product of efficient electrical application was a substantial 
reduction in the capacity of air conditioning required for this completely 
windowless building. And the utilization convenience of the system is 
greatly enhanced by an elaborate system of program control in which 
carrier frequency pulses are transmitted from a central operations point 
to operate magnetic contactors and motor starters controlling loads 
throughout the building. Starting on page 71, installation and design 
details for the job under construction are described by J. H. Blasdell, 
superintendent for Fisk Electric Company, electrical contractors on the 


. ++ 
project. 


MODERN SKYSCRAPER 


Cleveland has a new office skyscraper—an imposing shaft of aluminum 
and glass that provides tenants with top-flight lighting, year-round climate 
control, high-speed automatic elevators and unusual flexibility for trans- 
forming and distributing multi-voltage power to serve the needs of modern 
commerce. Other electrical features include innovations in the use of 
cellular flooring, low-noise-level transformers, dimmer control, compre- 
hensive grounding, busduct risers and substations on the top floor as 
well as in the basement. Design and installation details of this out- 
standing commercial project may be found under the title of “Cleveland’s 
New 24-Floor Office Building” beginning on page 89. 





ELECTRICAL MATERIALS 
COST INDEX 
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REMCON 


remote control switching with 
* pilot-lite indication 


EASIER TO WIRE 


REMCON means simpler wiring. Since a 
separate low-voltage power source does 
not have to be installed in the attic or 
basement, you simply hook the three wires 
of the relay to the three terminals of the 
switch. It’s that easy! 





EASIER TO SELL 


REMCON provides modern, adequate 
light-path 


remote-control and master-control switch- 


switching... multi-point, 
ing features that are evident through- 

it the And REMCON’S handsome 
Hi-Fashion switches with Velvet Touch 
add richness to the decor of every home. 


house. 








Built-in transformer means 
unit control...Each relay in 
the REMCON method operates 
independently from and has 
no effect upon other relays. 


* 2 “Pilot-Lite” indication with- 
* out using additional wiring or 


elimination of external trans- 
former makes installation of 
even one switch and one relay 
practical. 


only REMCON 


Operates silently...No annoy- 


* ing magnetic relay hum. 


has these 


features: 


transformers. Substitute 
REMCON ‘‘Pilot-Lite” relays 
and switches for standard... 
the “Pilot-Lite” circuit em- 
ploys the same three wires 
used for wiring switch to 
relay. 


Ideal for 3-way or 4-way 


. switching. REMCON’s complete 


flexibility means greater econ- 


Unique 6-volt method replaces 
heavy armored cable with 
light, pliable #18 wire, making 
handling and stripping easier 
-- and with only 6 volts at the 
switch, REMCON is as safe to 
use as the family flashlight. 


Extra safety features built in 
.-cannot burn out if low- 
voltage switch legs are shorted 


omy, broader application... for extended period. 


REMCON REMOTE CONTROL SWITCHING syi'isi! AuikAMiy.tssneenent com 





|WIN THIS VOLKSWAGEN SERVICE TRUCK ! 


FREE to the man who submits the 
most imaginative and practical use of 
REMCON on actual installation. For 
FREE ENTRY ENVELOPE WITH ENTRY 
BLANK, FULL INFORMATION AND HELP- 
FUL SUGGESTIONS, see your REMCON 
distributor or send this coupon. 


NAME 





ADDRESS. 
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Economic optimism is increasing as midyear approaches, and as na- 
tional statistics reflect a leveling-out in most factors that have declined 
to varying degrees over the past nine to twelve months. Unemployment, 
one of the major worries of most Washington officials, has held at 
about 7% of the total labor force for some three months, and reports 
from industry and business leaders generally indicate that a business 
upturn is ahead, that the economy will revive without any new large 
pump priming schemes by the Government. 


Design and construction contracts are being awarded at a stepped- 
up pace by General Services Administration, covering improvements to 
Federal buildings throughout the nation, and in areas of substantial 
unemployment. This is by direction of President Eisenhower, it was 
announced recently by Franklin Floete, GSA Administrator. Contracts 
generally include such improvements as air conditioning, ventilating, 
lighting, electrical work, building extensions, painting, etc., in post 
offices, court houses and other Federal buildings. 


Private housing starts this year will jump 10% over 1957 starts, 
according to predictions of Federal housing officials and some home 
builders. This optimism is based on expected effects of easier mort- 
gage terms put into effect April 1. 

Housing starts in April numbered 95,000, for an adjusted annual 
rate of 950,000. This is an increase of 8% from March, but slightly 
below the year-earlier rate. 


Electric power output continues to lag behind year-ago records, by 
about 2% average. Slowdown in manufacturing (autos, steel, heavy 
goods) accounts for the decline, as residential consumption of elec- 
tricity continues to rise. Current residential power use is about 7% 
ahead of year-ago use. 


Domestic shipments of electric lamps in 1957 were up 5.8% in dollar 
value compared with 1956. Total value for 1957 was $378 million, 
U. S. Census has reported. This compares with $184 million in 1947, 
or an increase of 105% in ten years. Export shipments last year were an 
additional $18 million. 

Fluorescent lamp ballast shipments in 1957 totaled $67 million, a 
decrease of 7% from the $73 million shipments in 1956. Corrected 
power factor types accounted for 55% of the quantity and 87 of 
the dollar value of all ballasts shipped last year 


Electrical workers in contract construction totaled 217,500 in Jan- 
uary, down from the record 242,700 total reported for August 1957, 
according to Dept. of Labor. Average weekly earnings were $131.29, 
average weekly hours were 38.5, and average hourly earnings were 
$3.41, down 2¢ from the record set last October at $3.43. Hourly 
earnings were up 3.6% from January 1957. 


Economic Highlights: Gross national product for the Ist quarter was 
at annual rate of $422 billion; Industrial output fell to 126% (of 
1947-49 average); Personal income in April was at annual rate of 
$342.8 billion; Per capita tax load for fiscal 1958 will be about $658, 
up from $640 for fiscal 1957, $608 for fiscal 1956; Cost-of-living rose 
in April to 123.5% (record high) of the 1947-49 average; Employment 
in mid-April was 62.9 million, up 596,000 from March but down 1.35 
million from a year earlier. 





never before! 


COMPACT, LOW-WEIGHT CONNECTORS 
WITH HIGH CURRENT RUPTURING RATINGS* 


PYLE-STAR-LINE. 


The new industrial series ‘““C’”’ Pyle-Star-Line con- 
nectors combine unique insulation and construc- 
tion characteristics which make possible extraor- 
dinarily high circuit breaking ratings for the size 
and weight of the shell. 


“Sandwich Insulation’’—a resilient silicone insula- 
tion disc which floats between two rigid discs 
absorbs shock and vibration and permits the con- 
tacts to align themselves. The silicone, under pres- 
sure, reacts like a fluid. It flows into all crevices 
about the contact pins and sockets — positively 

prevents moisture or dust 


from passing through the 
insulation or accumulating 


to cause failures from short 


Contact Inserts circuits or grounds. 


Conventional Pyle-Star-Line 


Plug Plug 





Receptacle 


Tough Anodic Coating of shell provides a smooth, 
attractive finish which has a hardness equal to 
40 on the Rockwell C scale. 


Rugged, Compact, Low-Weight Shell machined from 
high tensile strength aluminum...combined with 
the unique insulation features...provide a safe re- 
liable, easy-to-handle connector which is highly 
resistant to the most punishing extremes of tem- 
perature, pressure, shock, vibration, corrosive dusts 
and moisture. Advantages never before combined 
in a single, standardized connector! 

‘Listed by Underwriters’ Laboratories in circuit 
breaking ratings of 30, 60, 100 and 200 ampere, 
600 volt, A.C. !' 


Write for 64-page catalog, No. 1252-! 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
1344 North Kostner Avenue, Chicago 51, Illinois 


SINCE 1897 BRANCH OFFICES AND AGENTS IN PRINCIPAL CITIES OF THE U.S. AND CANADA 


MONTREAL - 


* CANADIAN AGENT: THE HOLDEN CO., LTD, 


RAILROAD EXPORT DEPARTMENT: INTERNATIONAL RAILWAY SUPPLY CO., 30 CHURCH ST., NEW YORK 7, N.Y. + 


INDUSTRIAL EXPORT DEPARTMENT: ROCKE INTERNATIONAL CORP., 13 E. 40TH ST., NEW YORK 16, N.Y. 


CONDUIT FITTINGS + PLUGS AND RECEPTACLES + LIGHTING FIXTURES 


10 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


* FLOODLIGHTS 


. JUNE, 1958 





A MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SPECIAL SERIES 


Are You Preparing Now 
ext Boom? 


For The 


America’s leading companies are not 
sitting on their hands waiting for the re- 
cession to end. They are planning ahead now 
for higher sales and near-capacity rates of 
operation. 

These facts stand out clearly from the elev- 
enth annual survey of Business’ Plans for New 
Plants and Equipment just completed by the 
McGraw-Hill Department of Economies: 

@ Manufacturing companies expect 
their sales to increase 20°°, on the aver- 
age, from 1958 to 1961. Growth industries, 
such as chemicals and electrical machinery, ex- 
pect gains of 25% to 34%¢. 

@ If these sales gains are achieved, the 
average rate of operations in manufactur- 
ing will rise from 78‘~ at the end of 1957 
to almost 855° by L961. This is the point at 
which pressure on costs begins to mount, as less 
efficient facilities are pressed into service. 

@ Industry is not waiting for this point 
to begin getting its plants and equipment 
in shape for the next boom. Despite record 
expansion in the past several years, many man- 


ufacturing companies plan to add new capacity 


in each of the next four years. But, more impor- 
tant, they are going ahead with the vital job of 
modernization and cost-cutting. 

In the years immediately ahead almost two- 
thirds of capital investment will go for mod- 
ernization and replacement of present plants 
and equipment. In this way manutacturing 
companies can avoid the higher costs and the 
squeeze on profits that occur when producing 
facilities are not in shape to handle an increase 
in sales volume. 

These are the plans, as reported to McGraw- 
Hill, of a wide sample of manufacturing com- 
panies—for the most part, large firms and lead- 
ers in their respective industries. Altogether, 
these firms account for almost 40°; of all em- 


ployment in manufacturing industries. 


Now Is The Time 


How do your plans measure up? Are you 
planning ahead now for a 20‘; sales increase 
in the next three years? Is your company plan- 
ning to modernize its buildings and equipment 
more rapidly than at any time in the recent 


past? If not, here are some of the inducements 
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that McGraw-Hill editors report from their con- 


tinuous checking on the state of business. 


(1) There are plenty of opportunities for 
increasing efficiency by the installation of 
new equipment and the improvement of 
layouts in plants, warehouses and offices. 
Despite the installation of tremendous volumes 
of metalworking equipment in recent years, 
according to AMERICAN MACHINIST over half 
of the machine tools now in U. S. factories are 
over 10 years old. Replacement of worn-out 
and obsolete equipment will mean material 
savings in operating and maintenance costs. 
(2) Machinery, parts, materials and labor 
are much more readily available now than 
they are when the economy is running at 
full steam. You can be more particular about 
quality and about specification to meet your 
own requirements. 

(3) With lower interest rates and less com- 
petition for loans, it is both easier and 
cheaper to borrow money to finance equip- 
ment and construction. To wait for another 
boom is to run the risk of having to pay higher 
interest rates and look harder for money. 

(4) Although there is an adequate supply 
of most types of labor available now, the 
prospect is that the supply of factory labor 
over the years ahead will be tight. In 1965, 
there will actually be fewer men and women 
between the ages of 25 and 44 than there are 
now. Good factory workers will be either hard 
to get, or wage rates will rise sharply or—more 
likely—both. The best answer is to anticipate the 
rise in labor costs by installing more efficient 
equipment to increase labor productivity. 

(5) Finally, the costs of investing in new 
buildings and improved equipment now 
are almost surely less than they will be 
later. 

These are some of the reasons why many 
leading firms find now the best time in years 
to start on a program of plant modernization. 
There are other good reasons in the many new 


products and processes coming from the boom 
in research and development. This year indus- 
try will spend over $8 billion on R & D—S1 bil- 
lion more than in 1957. And a heavy share of 
the new product development will consist of 
better machines and processes to be made avail- 
able during the next few years. Already the 
pace of technical advance is so rapid as to call 
for modernization of plants built only a few 


years ago. 


Years of Opportunity 


It has been said that the years between now 
and 1961 are the “middle years” between two 
booms. This does not mean a long period of 
recession, but a period of slower growth —a 
transition from the postwar boom based on de- 
ferred demand, to a new boom in the 1960s 
based on dynamic population growth and a rev- 
olution in technology. 

If so, these are the years of opportunity 
for business—opportunity to prepare for 
the growth that lies ahead with the most 
efficient equipment, the most modern 
plant and the best production organiza- 
tion that can be devised. This is the way 
to fight higher costs and avert a resump- 
tion of inflation. This is also the way to 
ensure that your company will be ready 
for its new markets in the 1960s. 

Are you planning ahead now to be among 
the leaders? 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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the new line... 
the full line... 
in boxes! 


The first name in fittings—is now your 
first choice in boxes! Many months of 
field work with contractors—elaborate 
development and engineering have 
underscored the launching of this major 
line in boxes. It offers every clean, crisp, 
quality feature you demand—clean 
knockouts, heavy-gauge steel construction, 
bright galvanize finish with anti-corrosive 
chromate protection. More than 
350 items fill out this new complete line— 
including switch and outlet boxes, bar 
hangers and covers—everything to meet every 
one of your requirements. Be sure to 
specify Efcor—in boxes and fittings— 
you can’t buy better! 


SWITCH AND OUTLET BOXES 


Send for this 

36-peage informative, ELECTRICAL FITTINGS CORP. - 37-50 57th St., Woodside 77, N. Y. 
illustrated catalog of 

Efcor Boxes—today! 





Mr. Hughes point to the kitchen tel 


“Concealed telephone wiring is a tremendous sales 
feature is Mr. Hughes. “W<% 
ind tell our salesmen to use it as a 
People actually look as much fot 


ther il outlets 


feature it In our 
advertising 
major ales po nt 


telephone outlets a do for electric 


l’o sta 
ind telephone outlets are 
lor ve 


1 home 


ompctitive we must put in extras 
in extremely reasonable 
rv little cost, thes 


Prospects can see that 


ilu to 1 builder add a 


big sales plus to 


BELL 


phone outlet in one of his new 


homes, near Greenville. 


“Chestnut Hills” 


“For very little cost, telephone outlets add a big sales plus’ 


—says Jack Hucues, Builder, of Greenville, S. C. 


to mean convenience 


installation 


these outlets are going 


ittractive telephone 


Your local Bell Telephone Business Office will 
be glad to help you with concealed wiring 
plans. For details on home telephone wiring, 
see Sweet’s Light Construction File, 8i/Be. For 
commercial installations, Sweet’s Architectural 


File, 32a/Be. 
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the right combination for industrial power needs! 


General Cable 


manufactures 
both... 


TYPE M.i. 
CABLE 


for distribution, control and 
lighting circuits 


Installation at the St. Regis Paper 
Company, Jacksonville, Fla. plant 


INTERLOCKING 
ARMORED CABLE 


for primary power feeder circuits 


Easy to install in all locations, both Safety MI Cable and 
Interlocking Armored Cable require no mechanical protec- 
tion, thus lowering costs of installation and minimizing space 
requirements. These constructions are easy to train around 
equipment or structural members, assuring the absolute mini- 
mum of interference, and present a neat, functional appear- 


ance. In addition, Safety M! Cable has unequalled physical 
and electrical properties: it is completely resistant to moisture, 
aging, nearly all chemicals, and operates at continuous high 
temperatures. For truly modern wiring in your plant, specify 
Safety MI Cable and Interlocking Armored Cable. And re- 
member; only General Cable makes them both. 


GENERAL CABLE CORPORATION 420 Lexington Avenue, New York 17, N.Y. 


Offices and Distributing Centers Coast-to-Coast 


C. 
2 
for quality and service...specifty GENERAL 
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STANDARD POWER FITTING 
Will accommodate all known 
receptacies up to 50 amps 


ABANDONED OUTLET PLATE 





ck BS 


CUSTOM TELEPHONE FITTING 
Will accommodate from one to three 
Western Electric 44-A terminal biocks 


FLUSH FLOOR SERVICE 
FITTING 


MULTIPLE TELEPHONE 
SERVICE FITTING 


Will accommodate up to six Western Electric 
44-A terminal blocks and one buzzer 


STANDPIPE FITTING 


: 
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SPANG SERVICE FITTINGS 


NEWEST DESIGNS 

All fittings are of engineered design to 
incorporate latest styling and easy- 
working features. 


FAST INSTALLATION 
EASY ADJUSTMENT 


Easy to wire. Extra-roomy design pro- 
vides ample working area and space for 
excess wiring. Fittings adjust quickly 
into place. 


COMPLETE LINE 

There’s a SPANG Service Fitting for 
every type outlet. Your choice of high- 
lustre brass or brushed aluminum. 


INTERCHANGEABLE 

SPANG Fittings are easily adapted to 
other underfloor duct systems. Exclu- 
sive SPpANG Adapter assures fast in- 
stallations. 


LONG SERVICE LIFE 


Once installed, SPANG Fittings can’t 


SPANG-CHALFANT 


twist or turn. Exclusive neoprene gasket 
seal makes fittings watertight. 


MAKE SPANG 
YOUR FIRST CHOICE! 


SpPaNG Standard Underfloor Duct and 
SPANG Industrial Duct for use with con- 
ventional slab construction, and SPANG 
Headerduct for use in cellular floor 
construction offer many time-saving 
advantages. Available through SPANG 
Distributors all across the country. 
Write for complete information. 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
General Sales Office: 2 Gateway Center, Pittsburgh 30, Pa. 


District Offices and Sales Representatives in Principal Cities 
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SPARS GALVANIZED 
(HOT DIPPED) 


THE BEST YOU CAN BUY! 
SPANG CONDUIT AND FITTINGS 


QUALITY-CONTROLLED 
MANUFACTURING 

SpanG Conduit and Fittings are manu- 
factured under close control to assure 
you of top-quality products. 


TOP-QUALITY FINISH 


Hot-dipped, black enamel or SPAN- 
GLEAM won't chip, peel or flake under 
severe bending strains. All couplings 
are electro-galvanized. 
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TESTED AND INSPECTED 

Before shipping, a sample of each lot is 
carefully checked to be sure you get 
only the best! 


EASY TO WORK WITH 


Uniform throughout, SPANG Conduit 
cuts and bends easily, speeds installa- 
tions, helps cut time costs. 


LONG SERVICE LIFE 


SpaANG Conduit assures positive ground- 
ing, is highly resistant to corrosion, 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
General Sales Office: 2 Gateway Center, Pittsburgh 30, Pa. 


District Offices and Sales Representatives in Principal Cities 


provides years of top-quality wiring 
protection. 


MAKE SPANG 
YOUR FIRST CHOICE! 


You'll get top quality every time... 
and keep installation costs down, too! 
Your nearby SpanG Distributor carries 
the complete line of SpaANG Conduit 
and Fittings. He'll give you top-quality 
service on your order. If you're not a 
SPANG “regular,” give SPANG a try. 
You'll like the results! 


VISIT SPANG 
BOOTH 603 


NAED Convention 
June 8-12 
San Francisco 
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looking for 
husiness 
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Dodge can tell you today 
what’s going to be built tomorrow 


WHO'S GOING TO BUILD IT Dodge Reports cover every local market in the 


37 Eastern states. To make certain that you 
receive all the information you need in time to 
take action, over a thousand trained Dodge news 
gatherers total yearly more than 2 million per- 
sonal calls and 142 million phone calls on 138 
thousand regular sources of information — and 
WHO GETS THE JOB many thousands of others who come into the 
market only once or infrequently. 
Whether your business is good, or you need 
Moreover — by keeping you informed day by day work, it’s important that you have the oppor- 
on new construction activity, Dodge Reports tunity to go after the kind of business you like to 
reduce time spent chasing down rumors and get — that you have a chance to choose the jobs 
making fruitless solicitations — help you concen- that could be most profitable for you. 
trate on active business. Send today for “Dodge Reports — How to use 
Dodge Reports not only supplement your own them effectively”, including the famous “Dodge 


WHERE IT’S GOING TO BE BUILT 


WHEN BIDS ARE DUE 


WHO'S BIDDING 


knowledge of what’s going on, but insure that you 
don’t overlook a good opportunity from a source 
you may rarely contact, and that you're not over- 


Specification Form” that has helped thousands 
of others. It can help you select the kind and size 
of work that you can handle best, in the area that 


looked by those you do try to keep in touch with. you can cover most profitably. 


F. W. Dodge Corporation, Construction News Division, Dept. 9068 

119 West 40th Street, New York 18, N. Y. 

I want to know how to get more new construction business 

Please let me see some typical Dodge Reports for my area 

I am interested in the markets checked below: 
House Construction General Building 

Engineering Projects (Heavy Construction) 


te Dodge Reports 


For Timed Selling to the Construction Industry 


Name 
Company 


Address 
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to bring you the world’s best in... 


COMMERCIAL VENTILATION 
Jtit2é -Lo-FANS es ee 


EXHAUST FANS 


Step up your 1 Large volume air circulation to achie 


p your residential exhaust fan sales with 
America’s most popular low-cost exhaust ventil- 
I the @3 | 
] 


Ve effective cooling 
at xclusive Emerson-Pryne Axial Flo 
Fan, witl 

yi 


in offices, industrial plants, commercial and institutional 


buildings is assured with Emerson-Pryne heavy-duty ex- 
turbo-rotor blade action! Five basic 
mode Is pri v1 


| rt. 
i 


haust fans. Low initial cost, easy installation and guaran- 


: : teed, continuous-operating performance without 
Sales-winning features include 


de adequate ventilation in every type t] 
i . 7 COSULY 
. , f.. call-backs mean extra satisfaction for your customer 
ry, quiet, maintenance-free op ge 
- vt nron ; yu 
tive appearance. extra pront for you. 


CEILING INSTALLATION Emerson-Pryne Axial Flo-Fans for 


ceiling installation are made in two sizes and three models. Wind BELT DRIVE emerson Pryne belt-drive exhaust fans, in a complete range of 
tunnel housings are equipped with special easy-set mounting sizes from 24 
brackets for easy installation without framing in. Built-in splice 
box makes electrical connection fast and easy 


to 48”, provide for correct air delivery in all types of installa 
tions. Mounting flange on fan housing assures easy installation horizontally, 
vertically or at any angle. Capacitor-start, resilient-mounted motor has slotted 


base for adjustment of belt tension. Equipped with grease-packed ball bearings 
and welded steel frame for longer life quieter operation 


— 
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; 
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WALL INSTALLATION Axial Flo-Fans for sidewall installa 


tion offer the ideal solution to home ventilating problems where DIRECT DRIVE Emerson-Pryne direct drive fans are built for heavy-duty 


2 wall fan can be used 


Adjustable (with extensions) for wall 
thickness from 5” to 20 


these fans are available in two sizes 
models are furnished complete with 
weather-proof wall cap and built-in automatic damper to prevent 


continuous operation. Welded steel frames, overlapping blade assemblies and 


ball-bearing construction assure quiet, efficient operation. A 
hoice of single-speed 12” or two-speed 16”, 18” or 
fully enclosed and self-cooling. Sturdy 
Stallation at any angle 


vailable in your 
a c r r ™ a 
and three basi odels. A 


24” sizes. Motors are 


ball bearing construction permits 
backdrafts 


EXHAUST FANS - EXHAUST BLOWERS - ATTIC FANS - AIR CIRCULATORS 


World’s leader in / 
KITCHEN HOODS - CEILING HEATERS - RECESSED LIGHTING FIXTURES 


Preyre POMONA, CALIF. - KEYSER, W. VA. 


ST. LOUIS, MO. - TORONTO, CANADA 
A DIVISION OF THE EMERSON ELECTRIC MFG. CO., ST. LOUIS, MO. 
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convolutions... 


Nepco-Lok the best buy in interlocked Armor Cable 








~ 


N.E. Nepco-Lok lets you get the most out 
of the big advantages of Interlocked Armor 


Cable Electrical Distribution 


DON'T SAY ANY CABLE—SAY NE CABLE 


National Electric Products 


PITTSBURGH, PA 


2 Plants « 12 Warehouses « 41 Sales Offices 
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helps Power-Up State Office Building 


The new Commonwealth of Pennsylvania Office Building in Pittsburgh ex- 
emplifies the type of planning that powers-up today for future needs. 

More than 40 Westinghouse Panelboards (Type NLAB & Type CDP) 
provide for lighting and distribution system protection and service con- 
tinuity completely adequate for today’s demands, and readily capable of ex- 
pansion or modification to meet tomorrow’s ever-increasing electrical needs. 


OWNER—General State Authority, Commonwealth of Pennsylvania 
ARCHITECT —Altenhof and Bown 

CONSULTING ENGINEER—Carl J. Long 

ELECTRICAL CONTRACTOR—E. C. Ernst, Inc. 

WESTINGHOUSE DISTRIBUTOR—Keps Electric Company 


Westinghouse CDP Panelboards installed in the new State Office Building to 
provide protection and control of power circuits. Shown on wall at left is one 
‘the Type NLAB Panelboards which protect building lighting circuits. 
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“Off-the-shelf” delivery 


— another example of how you 
benefit when you select American 
Blower ventilating equipment 


Efficiency-boosting ventilation practically 
sells itself; fast delivery clinches sales. So 
cash in now! Deliver quiet, efficient 
American Blower Ventura Fans “ofl-the- 
shelf’’ from local stocks, and watch profits 
increase ! 

Easy-to-install Ventura Fans move 
large volumes of air at low cost. They're 
designed to run quietly, and are compet- 
itively priced. Compact and attractive, 
Ventura Fans oflter customers: 


@ Packaged ventilation — Complete, 
ready to use. Fast, economical instal- 
lation. 


Pre-engineering — Each model han- 
dles a wide range of capacities. Just 
pick proper fan directly from the cata- 
log. No on-the-job engineering needed. 


Certified Ratings— Air deliveries meet 


rigid standard test codes. 


For extra profits, sell the complete line 
of American Blower fans for every venti- 
lating job. Sales help: equipment selec- 
tion assistance from one of our 73 branch 
ofhces. Write for facts today! American- 
Standard,* American Blow- 
er Division, Detroit 32, 

Michigan. In Canada: Ca- 
nadian Sirocco products, 
Windsor, Ontario. 





re 


} 
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Ventura Fans — quict, efficient, eco- Utility Sets — direct drive, sizes 3” Power Roof Ventilators — available 
nomical, Sizes from 10” to 30”. to 1214”; V-belt drive, 9” to 36”. through American Blower branches. 


* Amanican - Standard and Standard » are trademarks of American Radiator & Standard Sanitary Corporation. 


American-Standard 


AMERICAN BLOWER DIVISION 
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Patented Feature — Wings 
butt together forming a truss 
rather than bearing against the 
bolt and permit easy tightening 
even under load. Wings hold at set angle. 
A special anti-turning prong on 
one wing allows you to position 
wings at any horizontal or ver- 
tical angle and prevents wings 


Other DIAMOND Quality Features pone-hviaagy sheinenrishaapeain heal 


stallation. Saves time, tempers. 








bright zinc plating, corrosion and rust resistant. 


entire length of bolt is threaded for use on thick SS vag 
or thin walls. me Byer 


choice of bolt heads; round, flat and, in popular 

sizes, mushroom. Order Diamond Spring 
: . ” ” T le B P 

wide range of diameters, 4%” to 42”, lengths up Bete van vay a 

to 6”. electrical supply distrib- 

utor. He offers complete 


packed in strong metal edge boxes, 50 to box all deitin: Crak cron. 


sizes except 3%” and 42” which are packed 25 
to box. 

other lengths and different heads available on 
special order. 


Diamond Spring Toggle Bolts assure maximum strength, Complete information and specification on Diamond 
easiest installation. With Diamond Toggle Bolts — Spring Toggle Bolts is contained in illustrated Bul- 
you’re sure it’s secure! letin No. 7001. Write today for your free copy. 


D EXPANSION BOLT CO., INC. 
500 North Avenue - Garwood, New Jersey 


Stocking Warehouses: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, 
San Francisco, Seattle, St. Louis, Washington, D.C. Also, Montreal, Toronto and Vancouver, Canada. 
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ECON:=-FUSES 


"searenreeccrs” | With the exclusive 


Super Safety Zone 











The fusible links open the circuit im- 
mediately when a dangerous short 
develops. The multiple restricted fus 
ing areas cause the heavier sections 


te drop out in metalic, form com ¢ STOP NEEDLESS FUSE BLOWS 
TIMED DeLay on momentary) © MINIMIZE COSTLY DOWNTIME 
e ECON SAVES MONEY ON FUSING 
e EXTRA PROTECTION AGAINST BURNOUTS 











OR HARMLESS OVERLOADS 








Exclusive Econ Alloy thermal element 
takes harmless overloads up to 500% 

gives predetermined delay action 
to avoid unnecessary and costly fuse 
blows 











IT'S THE EXCLUSIVE ACTION IN 
ECON'S SUPER SAFETY ZONE 

that makes the important difference 3 
L 








it’s always extra economy 
to call for 





When an overload exceeds the predeter- 
mined heat and time limits, Econ Alloy re- 
acts instantaneously . changing directly 
from solid to liquid. The usual intermediate 
plastic stage is completely eliminated. Pro- 
tecting action is fast and complete with , 
Econ’'s Super Safety Zone 











ECONOMY FUSE AND MFG. CO. 


2717 Greenview Avenue, Chicago 14, Illinois 


ASK YOUR ELECTRICAL WHOLESALER FOR ECONOMY FUSES... THE COMPLETE FUSE LINE 
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---and ECONOMICAL 


Volkswagen Light Trucks have all these virtues... out- 


standing gas economy... air-cooled engine...no radiator 
problems...sturdy construction that takes the bumps 
of rough terrain. Volkswagen has unusual visibility and 
ease of driving and parking. The Volkswagen Panel 
a whopping big 


Delivery gives electrical contractors 


170 cu. ft. of usable storage space. It loads from wide 


PICK-UP —176 


...45 sq. ft. floo 


20 sq. ft. in 


weather-tight 


ment und: 
and 


easy loading. 


€ 


back aro} 
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HONEST - DEPENDABLE 


_ 


VOLKSWAGEN PANEL DELIVERY 
side doors, as well as the rear loading door. You can 


install a complete test shop inside ...save time- and 


dollar-wasting trips. Top and sides...front and rear 
give youa bonus in free space for distinctive advertising. 
But above all, remember: a Volkswagen costs less to buy, 
run and maintain. This we can prove! Sales and Service 
in 48 states. Look for the Authorized Volkswagen Dealer 


with this ® emblem. 


VOLKSWAGEN DELIVERS THE Gooos FOR LESS! 


lb. payload 


area plus 
lockable 
compart- 


th Sides 


VOLKSWAGEN 


ELECTRICAL CONSTRUCTION 


AND MAINTENANCE 


JUNE 





Announcing 


TWO NEW I-T-E Molded 


New, compact JK and JKL molded case circuit 
breakers are the two latest additions to 
industry’s most complete and diversified line 


SPECIFICATIONS 





Continuous 
Rating 


Interchangeable 
Trip Unit 


Interrupting 
Rating 


Front-removable 
lugs 





70-225 amp 


(at 600 v) 
25,000 amp 
(at 240 v) 
30,000 amp 


9 x 11 x 4Y¢ in. 





125-400 amp 











(at 600 v) 
25,000 amp 
(at 240 v) 
40,000 amp 








9x 11 x 4¢ in. 
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Case Circuit Breakers! 


Interchangeable trip unit construction 


225 and 400 amp continuous ratings 


25,000 amp interrupting ratings 


Exclusive new front-removal lug design 


...in a size only two-thirds that of breakers previously required 


As one of the pioneers in the electric circuit breaker field, 
I-T-E has consistently maintained its leadership—not only 
in developing new products to meet the growing needs 
of industry, but in constantly seeking ways to improve 


existing designs. 


The new JK and JKL I-T-E Molded Case Circuit Breakers 
are but one more example of I-T-E advances in the interest 
of continued improvement. They have the same famous 


built-in I-T-E “extra quality—at no extra cost.” 


These new JK and JKL breakers are identical—performance - 
wise—with existing K and KL breakers, and not only do 
they represent space economy, but in certain instances an 
actual saving in initial cost. Compare with any other 


equally rated breaker. 


See your I-T-E distributor for details on these new breakers 
or write I-T-E Circuit Breaker Company, Small Air Circuit 
Breaker Division, 19th & Hamilton Sts., Philadelphia 30, 
Pa. In Canada, Eastern Power Devices Ltd., Port Credit, 


Ontario. 


i-T-E Molded Case Circuit Breakers 
have exclusive, completely enclosed 
terminals for greater safety. 


New I-T-E JK and JKL breakers have 
an exclusive lug which is installed from 
the front of the breaker. This assures 
easy interchange of trip units when the 
breaker is in place. 


I-T-E JK and JKL frame breakers pro- 
vide external front adjustable instan- 
taneous trip design, an I-T-E exclusive. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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“Glare-less” Lighting with Mercury Uplight Units 
Abolite’s 24” wide Alzak aluminum uplight fixtures 
used with H 400-RC1 mercury lamps. Ceiling 
height is 35’; fixture height, 27’ 10", with 20° spac- 
ing. 90% of lamp’'s lumens are useful. Average 


jootcandle level is Jo 


Now Abolite brings “office type’’eye comfort to... 
INDUSTRIAL HIGH BAY LIGHTING 


Abolite open-top units direct only a small amount of light (189%) upward, 
but it makes a big difference in eye comfort. Dark ceiling shadows are 
washed away—there’s no sharp contrast of bright light against black back- 
ground. And glare is reduced still more by 35° lamp shielding. As a result, 
eye fatigue is reduced — workers are more efficient. 

Abolite’s modern air-swept design also reduces maintenance costs because 
air circulating through the fixture sweeps it clean of dulling dust. 

There are three Abolite uplight units for high bay lighting: 18” and 
24” diameter Alzak aluminum fixtures for use with 400 and 1000 watt 
mercury lamps and 18” Alzak aluminum fixtures for 500 watt incandescent 
lamps (ideal for gymnasium lighting). For full information on these units, 
see Sweet’s Industrial Construction File, 12i/AB. 


ABOLITE 
_—e 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 
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No. G in a series 


Right off the th) tre _ 


A computer-controller system is 
said to be capable of landing 120 
jet planes per hour. Human con- 
trol can average no better than 
40 per hour. 


Dockside facilities at SIMPLEX’ 
Submarine Cable Division in 
Newington, N. H. are extensive 
enough to continuously load two 
of the largest submarine cable 
ships simultaneously. 


A new plant is reported to cut 
the manufacturing time of indus- 
trial carbon components from 
eight weeks to eight minutes. 


A “building block’ technique, 
using miniature plug-in units, 
makes it possible to build an 
electronic computer small enough 
to go on an office desk. 


An iron-aluminum alloy has been 
made, the behavior of which in- 
dicates that there is a relation- 
ship between rusting and mag- 
netism. 


Some fruit trees have been found 
to ripen earlier after long ex- 
posure to gamma radiation. 


w 


At least one of the new “‘exotic’”’ 
rocket fuels is being made in 
solid form and others are ex- 
pected soon. 


A patent has been issued for a 
radioactive “‘ go-devil’”’ (a device 
for cleaning pipe lines). If it 
sticks in a pipe it can be located 
with a Geiger counter. 

It is estimated that malicious 
damage to street lamps costs 
New York City a quarter of a 
million dollars a year. A new 
plexiglas globe makes this sort of 
vandalism almost impossible. 
Instead of the usual bracing and 
shoring, inflatable cushions are 
being used to wedge freight 
tightly in box cars. 


One of the new guided missiles is 
launched from an automatic base 
which computes the location of 
the attacking object, calculates 
its speed and the proper point for 
meeting it. It also loads and fires 
the missile automatically. 
és 

A micro-porous synthetic ma- 
terial holds a liquid, such as an 
ink or lubricant, and gives it off 
at a controlled rate. 


WG 
Damage to small delicate parts 
on a conveyor can be avoided by 
a new belt that uses permanent 
magnets to hold the pieces apart. 


es 
Glass-reinforced plastics can be 
strengthened by the use of a spe- 
cial new glass containing copper 
oxide. 


i) 
~~ 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 


\ 
A new wool-like synthetic fiber is 
water-repellent, quick-drying 
and less expensive than other 
synthetics. 

és 
A device for measuring the power 
output of a turbine involves an 
inner and an outer gear in con- 
stant mesh with free space be- 
tween the teeth. This space is 
filled with oil on which the pres- 
sure can be measured. 


Simplex Wire & Cable Co. was 
the first to adapt interlocked 
armor (CONDEX) for use with 
underground cable in 1924. 


A logging company is using plas- 
tic nails to fasten logs together. 
They neither rust nor damage 
saw blades. 


VY 
Paralyzed fingers can be made to 
move by means of tiny artificial 
muscles powered by a carbon di- 
oxide cartridge. 


*“The American manufacturers of transoceanic telephone cables’’ 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Research conducted by two 
Simplex scientists in the early 
1920’s resulted in the first truly 
moisture-resistant rubber insula- 
tion. The isolation and removal 
of the proteins that are always 
present in natural rubber was the 
basis of the now famous ANH Y- 
DREX family of insulations. 


es 
Foamed aluminum is being made 
for use as a core in sandwich 
construction. 


An electronic device checks the 
accuracy of aircraft guns with- 
out firing them. 


Rooftop Laboratory 


These cable samples, twisted and bent 
to exert maximum stress on insulations 
and jackets, are undergoing sun-crack 
endurance tests atop the Simplex plant 
at Cambridge. Many of these samples 
have been exposed to the elements for 
as long as fifteen years . . . and they 
haven’t cracked yet. This is one ex- 
ample of the many punishing tests 
which Simplex insulating and jacketing 
compounds, such as Anhydrex, Thermo- 
plex and polyethylene, are subjected to 
before they win final approval 

It’s all part of a comprehensive sys- 
tem of quality control which has helped 
make Simplex the leader in cable re- 
search and manufacture 


SIMPLEX WIRE & CABLE CO. 
Cambridge, Massachusetts and 
Newington, New Hampshire 





NEW! 0.Z. PULL-N-SPLICE BOXES! 
CONVENIENT: COMPACT: ECONOMICAL 


Exclusive moisture-, fungus-, 
corrosion-resistant features! =” GREATER 


/ 


/ CLEARANCES TO 


x CONNECTORS 


/ ONE-PIECE, 
/ CONNECTORS 


! 


\ FOR LOWEST , 
\. RESISTANCE 


~ - 
~ -* 


TYPE “YCE"— ~~~>, ---" 


i 
EXPLOSION-PROOF ‘\ 


NEED FOR 
BARRIERS 











TYPE “'YCW"— WEATHERPROOF 


O.Z. Pull-n-Splice Boxes mark a significant advance in pull 
box construction! 





Their highly compact size saves more space than ever! 
Their more efficient design means new savings in installation FOR VOLTAGES 
time and labor! TO 5000 v 


Type “YPW" — Weatherproof 

Still, with all their features, the new O.Z. Pull-n- Splice Boxes Type “YPE'’ — Explosion-proof 

are smaller — and cost far less than conventional pull boxes 

... even late model competitive types! And, you get a bonus Deeper dome than “YCW” 


in high quality materials and workmanship so characteristic F and “YCE”. Furnished 
of all O.Z. products! 


without connector panels. 
Insulated pigtail splices 
recommended. 


Their moisture-, fungus-, and corrosion-resistan. features 
mean long, trouble-free service. 


For complete information on these and the many other O.Z. 
products that mean more for you, call your local O.Z. dis- 
tributor, or write to the company. 








« CAST IRON BOXES 
« CABLE TERMINATORS 
* POWER CONNECTORS 


+ SOLDERLESS CONNECTORS 
ELECTRICAL MANUFACTURING CO., INC. : 


GROUNDING DEVICES 
« CONDUIT FITTINGS 


re? 262 BOND STREET - BROOKLYN 17, N. Y. + INTERLOCKED ARMOR 


CABLE FITTINGS 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, Son Francisco 7, Calif. © GArfield 1-7846 
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AB 
TROWELE FREE Naw 


TOR CONTROL 


Owner: Triborough Bridge and Tunnel Authority 

Heating, Ventilating, and Engineer: Guy B. Panero 

Air Conditioning Contractor: Architects: Leon & Lionel Levy 
Almirall & Co., Inc. 


aeuene 
pantie 
regrtetae 


More and more buildings—like the huge New York 
Coliseum—are being equipped with Allen-Bradley 
motor control. 

Reliability is the basis for their selection. The 
simple solenoid—around which all Allen-Bradley 
motor starters, contactors, and relays are built 
has only ONE moving part. This assures millions 
of trouble free operations. Also, all Allen-Bradley 
magnetic motor control is provided with double 
break, silver alloy contacts, and contact mainte- 
nance is eliminated. These contacts remain in per- 
fect operating condition until completely worn away. 
The overload relays dependably protect the motor 

no matter how long installed nor under what 
atmospherik conditions they must operate. 

Specify Allen-Bradley the motor control you 
can install ...and forget! Send for catalog, today. 


Bulletin 712 combination Bulletin 740 reduced voltage and 
starters for booster and Bulletin 712 combination starters for 
condenser water pumps. chilled water and condenser pumps. > 























BULLETIN 798 
Multi-Unit 
(@Tolal ine) mm Ot-Jali-)e-} 


ADAPTABLE TO PLANT CHANGES — Fntire units 
can be moved or complete sections can be added 
to meet plant changes without the need for changing 
the internal wiring of the control center. 


GREATER SAFETY —Centralized control and locked 
operating handles prevent tampering by unauthor- 
ized personnel. Panels have ‘‘dead front’’ construc- 
tion with buses and wiring completely enclosed. 


With Allen-Bradley plug-in type 
units, starters can be added or re- 
moved from the section without dis- 
connecting the rest of the control 
center from the line. 





Built to 
ALLEN-BRADLEY 


STANDARDS! 


A-B Control Centers 
are popular because 
of their... 


With control centers more than with individual 
starters, the appearance is often very important 
—frequently the control center is used as a 
‘‘show”’ installation. The ‘‘Quality”’ built into 
Allen-Bradley Control Centers cannot be beat 
—it is a ‘“‘plus”’ value which you obtain without 
extra cost. 

Naturally, the installation of an Allen-Bradley 
Control Center provides additional values— 
such as those outlined below. 


MODERN APPEARANCE—This neat, compact in- 
stallation eliminates the unsightly supporting struc- 
tures of individually mounted starters and the 
numerous conduits between separate starters. 


LOWER OVER-ALL COST—A-B Control Centers 
arrive wired and tested. Installation cost is a frac- 
tion of that for individual starters. Standardized 
units eliminate custom engineering. 


The long and short of it. A-B Control Centers consist of 
any number of vertical sections assembled into one unit. 


ALLEN-BRADLEY COMPANY 


1316 S. Second St., Milwaukee 4, Wis. 
in Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





News about 


B.E.Goodrich Chemical raw materials 


eg 4 


Sanford station of Florida Power & Light Company 
uses Geon conduit furnished by Hughes Supply of Day- 
tona Beach. B.F.Goodrich Chemical Company 
supplies the Geon polyvinyl material only. 


corrosion problem knocked out 


generating station gets conduit of Geon 


EARS from now pulling new cable through this conduit made 

from Geon polyvinyl materials will be just as easy as it is today. 
Unlike ordinary steel conduit, Geon conduit resists the corrosive effect 
of salt water, gases, chemicals and acid or alkaline soils. Internal and 
external surfaces stay smooth—like new. 

Conduit or pipe made from Geon offers high tensile or impact 
strength. It stands up under pressure... is not subject to galvanic cor- 
rosion. It resists sunlight, fungi, bacteria, moisture, heat and cold. And 
its light weight makes installation especially easy. 

Engineers are taking advantage of properties of pipe and conduit 
of Geon in a wide variety of applications. For information, write Dept. 
LS-3, B.F.Goodrich Chemical Company, 3135 Euclid Ave., Cleveland 
15, Ohio. Cable address: Goodchemco. In Canada: Kitchener, Ont. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


e GEON polyviny! materials »* HYCAR American rubber and /atex 
B.EGoodrich 


GOOD-RITE chemicals and plasticizers * HARMON colors 
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SPECIFY QUALITY .. 
insist on Zezvker switches 


Only MSGILL makes 
Vevolter switches 


— and only Levolier switches give you the degree 
of quality that has earned them the reputation of 
being the most dependable switches ever built. 
Material selected for extra quality includes heavy 
special alloy copper or silver for contacts and all 
switches are pre-lubricated with highly refined 
plastic petroleum. Completed switches are 100% 
factory tested and eliminate costly replacement. 
Levolier switches are designed for fast, economical 
installation with self-insulating molded phenolic 
.75 to 20 amps. All are Underwriters Lab- 
oratories Inspected. 


cases. 


No. 71 single - pole « 
single circuit, uni- 
versal pull lever 
switch . . . the thinnest 6 amp. “T” 
125 volt—3 amp. 250 volt switch of 
its kind on the market today—only 
15/32” thick. Also with push button. 


No. 1010 single-pole, single 
circuit lever switch for high- 
watt lamps and fluorescent 
banks. Universal pull lever 
control, 10 amp. 125 volt. 


No. 25 toggle switch car- 

ries a 6 amp. “T”, 125 

volt, 3 amp., 250 volt 

rating with a S.P.S.T. 
double-break mechanism. 

1/3 H.P. A.C. 120-240 

volt. Ideal for panel board, F.H.P. 
motors, appliances, power tools, etc. 
Also with push button control. 


No. 90 3/, HP. capa- “games 
city, 15 amp. 125 volt, , A 
10 amp. volt 
toggle switch with a 
single - pole, single- 
throw mechanism. De- 
signed for AC opera- 
tion. Also available in 
two circuit with center off and no off. 


See 


250 


No. 41 single-pole, single-cir- 
cuit, universal lever switch. 6 
amp. “T”, 125 volt—3 amp. 250 
volt. Only 5” thick, it is ideal 
for conduit box and canopy 
mounting for lighting and for 
FHP motor control. 


WINo. 29 single - circuit, 
.75 amp., 125 volt 
- momentary contact 


switch. Excellent for automatic control 


of lights as in door openings and closings. 
Also 4 amp. Available 15 amp., for limit 
and safety control of industrial machinery 


MGILL 


ELECTRICAL SPECIALTIES 


FREE! For complete details on McGill 
switches, sockets, lampguards and other 
electrical specialties, write for catalog #84. 


Available from your electrical wholesaler. 


are always a little better 
and ALL are Underwriters 
Laboratories Inspected 


McGILL MANUFACTURING COMPANY, INC. 450 N. Campbell St., Valparaiso, Indiana 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1958 





Found in all 
the Best Splices 








Copper and Aluminum Paranite Service Entrance Cable 
Bare and Weatherproof Products 75°C. Wet or Dry 
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From Source to Service with 


® 


PARANITE 


PARANITE WIRE AND CABLE DIVISION 


MANUFACTURING PLANTS: Birmingham, 
Essex Wire Corporation Alabama; Anaheim, California; Jonesboro, 


FORT WAYNE 6, 'NDIANA Indiana; Marion, Indiana; Tiffin, Ohio 


IT 





Paranite Paraflex Paranite Type UF Cable 
Non-Metallic Sheathed Cable With and Without Ground 






































Selee Offices in all Princioal Cities . _. Sold only through Recognized Electrical Distributors 
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CURRENT LIMITING FUSE ON SOURCE SIDE OF SWITCH FOR SHORT-CIRCUIT PROTECTION 


Improved protection with 


General Electric ROLLOUYU T 


Switch and Fuse Equipment 


You get improved short-circuit protection with Call your nearest General Electric Apparatus 
General Electric’s new Rollout Switch and Fuse Sales Office for more information or write for 
Equipment—because current limiting fuses are Bulletin GEA-6623, General Electric Company, 


placed on the source side of a load-break switch. Section F-514-3, Schenectady, New York. 


You also get greater safety, easier mainte- Progress /s Our Most Important Product 


nance and inspection, and installation versa- 


tility—with the new equipment’s rollout feature. G E N E R A L @ E LE CT R I C 


ROLLOUT SWITCH AND FUSE EQUIPMENT, 
in ratings from 2.4 kv to 13.8 kv, has 
current limiting fuses on the source side 
of a load-break switch—providing maxi- 
mum short-circuit protection. 





Copper and Aluminum Paranite Service Entrance Cable 
Bare and Weatherproof Products 75°C. Wet or Dry 


m Source to Service with i 


RANITE 


PARANITE WIRE AND CABLE DIVISION 


, ; MANUFACTURING PLANTS: Birmingham, 
Essex Wire Corporation Alabama; Anaheim, California; Jonesboro, 


FORT WAYNE 6, tnNnDIANA Indiana; Marion, Indiana; Tiffin, Ohio 


TAM 


Paranite Paraflex* Paranite Type UF Cable 
Non-Metallic Sheathed Cable With and Without Ground 






































Sales Offices in all Principal Cities . .. Sold only through Recognized Electrical Distributors 
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CURRENT LIMITING FUSE ON SOURCE SIDE OF SWITCH FOR SHORT-CIRCUIT PROTECTION 


Improved protection with 


General Electric ROLLOOT 


Switch and Fuse Equipment 


You get improved short-circuit protection with Call your nearest General Electric Apparatus 
General Electric’s new Rollout Switch and Fuse Sales Office for more information or write for 
Equipment—because current limiting fuses are Bulletin GEA-6623, General Electric Company, 


placed on the source side of a load-break switch. Section F-514-3, Schenectady, New York. 


You also get greater safety, easier mainte- Progress /s Our Most Important Product 


nance and inspection, and installation versa- 


tility—with the new equipment’s rollout feature. G E N E R A L @ E LE CT R I C 
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ROLLOUT SWITCH AND FUSE EQUIPMENT, 
in ratings from 2.4 kv to 13.8 kv, has 
current limiting fuses on the source side 
of a load-break switch—providing maxi- 
mum short-circuit protection. 


REMOVABLE SIDES PROVIDE 180° ACCESSIBILITY— 
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EASY TO 
INSTALL 


MAKE THE RADICALLY NEW GENERAL ELECTRIC 


SIZE O AND 1 MAGNETIC STARTERS 


From enclosure to terminals, these new, rad- 
ically different General Electric magnetic starters 
have been designed to simplify installation and 
wiring. Here’s how: 

180° ACCESSIBILITY. Both the enclosure cover 
and sides are easy to remove. Just press the 
spring-clip latch, and the wrap-around cover is 
released. Each side is held to the back of the en- 
closure by two screws. Just a half turn of each 
screw and the side can be removed. You have 
32% more wiring room in the new General Elec- 
tric enclosure—even with the sides on 


FRONT WIRING. All wiring on the new General 
Electric starters is done from the front. All line 
terminals are at the top, and all load terminals 
are at the bottom. Straight-through wiring and 
new pressure-type terminals save you time be- 
cause no wires need be bent or looped. 

Like more information? Contact your nearby 
G-E Apparatus Distributor, or write to Section 
733-39, General Electric Company, Schenectady, 
N. Y. and ask for bulletin GEA-6611. 

General Purpose Control Department, Bloom- 
ington, Illinois. 


GENERAL @@ ELECTRIC 





» 


EASIER WIRING is possible because of greater NEW FHP MANUAL STARTER has an exclusive 
wiring space in the enclosure, and greater ac- plug-in overload relay heater and fits any stand- 
cessibility made possible by the removable sides. ard wall box. Ask for bulletin GEA-6388, 





MERCURY Now available, 100- to 1000-watt mercury gives twice the light per watt, 
2 to 6 times longer lamp life than filament. Economical for area lighting! 





FLUORESCENT Fluoroflood fluorescent fixtures (used 


here for guide-sign lighting) now in 
4-, 6-, or 8-foot lengths—-for High 
Output or Power Groove lamps. 














_| EXPRESSWAY | BROOK ST 
_NORTH | EXIT 300' —| JACKSON ST 4| 
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FILAMENT Available from 250 to 1500 watts, General Electric’s complete line of 
filament floodlights includes a model just right for almost any application. 
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ONLY WITH GENERAL ELECTRIC OUTDOOR AREA 
FIXTURES CAN YOU CHOOSE FROM 


ALL 3 LIGHT SOURCES 


.- + AND GET THESE IMPORTANT BENEFITS 


LOWEST COST CONSISTENT 
WITH HIGH QUALITY 


Greater efficiency, more uniform light distribu- 
tion, less maintenance, longer life—all mean 
savings for the user, now and later! General 
Electric premium-quality floodlights cost no 
more than ordinary floodlights! When you 
select General Electric floodlights, you can be 
certain you'll get the proper unit to do the job. 
Heavy-duty, general-purpose, or open units... 
fluorescent, mercury, or filament sources 
General Electric has all the tools for your out- 
door area lighting needs. 


QUICK INSTALLATION, 
PRACTICALLY NO MAINTENANCE 


Sturdily designed General Electric floodlights 
are quick and simple to mount, aim, connect, 
and maintain. The L-100, L-55, and L-80 series 
(filament and mercury) are equipped with 
threaded studs for 1!4-inch conduit mounting; 
flat mounting bases are also available. The 
L-69A (filament and mercury) is mounted with 
galvanized-steel brackets, while the L-100 and 
L-55 units can be equipped with rugged cast 
aluminum supports. All parts are made of 
weather-resistant materials, and all floodlights 
are equipped with easy-to-read degree scales 
to facilitate aiming. Life of cable insulation 
and lamps is increased by cooler-operating 
General Electric floodlights. 


MORE LIGHT PER UNIT, 
BETTER DISTRIBUTED LIGHT 


As much as 35% more light—and more even 
light distribution—is provided by the exclusive 
*‘diamond-back”’ faceted reflector of General 
Electric’s Type L-69A, L-100, and L-55 fila- 
ment and mercury units. The optical design of 
the new Fluoroflood fluorescent fixture directs 
an optimum, uniform amount of light onto a 
surface, eliminating ‘“‘hot spots’’ and dim areas. 
Large parking areas, highway guide signs, 
recreation facilities—-whatever the application, 
modern General Electric outdoor area lighting 
fixtures do the job best. 


AVAILABILITY FROM 
MANY DISTRIBUTORS’ STOCKS 


Coast-to-coast, more than 500 electrical 
distributors are franchised to supply General 
Electric floodlights from stock or by prompt 
shipment. Call in your distributor early on any 
floodlighting job. Besides application assist- 
ance, he can supply the complete lighting 
package—fixtures, lamps, cable, control, trans 
formers, poles, etc.—to meet your needs. 


Get all the facts on General Electric’s com 
plete line of mercury or filament floodlights, 
the Fluoroflood fixture, and the latest flood 
light application practices. Just send in the 
coupon below, or contact your nearest General 
Electric floodlight distributor. 
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Filament Floodlighting 
Fluoroflood Fluorescent Fixture 
Name 
Company 
Street 


City 


Section C451-—198, General Electric Co., Schenectady 5, N. Y. 
Please send me free information on the subjects checked below: 


Mercury Floodlighting 


Application manual, ‘“‘How to Select and Apply Floodlights” 


























G-E INTEGRAL DISTRIBUTION CENTERS... 


Compact, economical power packages 


General Electric Distribution 
Centers are supplying light 
power needs in small plants, office build- 
ings, and similar installations. 


ECONOMICAL 


Integral Distribution Centers are the 
most economical type substations avail- 
able. They 
single, 


Integral 
ideal for 


co-ordinate components in a 


compact package without re- 


quiring assembly of expensive panel- 
boards. G-E Integral Distribution Cen- 
ters are available with open-dry, sealed- 
dry, or liquid-filled transformers. 


EASY INSTALLATION 


These lightweight units require little 
floor space, allowing easy installation in 
any convenient location—balconies, base- 
ments, indoors or outdoors. 








FULL INDUSTRIAL LINE 


Regardless of your plant’s operating 
conditions, there is an appropriate trans- 
former in General Electric’s complete line. 
Your G-E sales engineer can show you 
how you can save with faster shipment, 
easier installation, reduced maintenance, 
and longer transformer life. General Elec- 
tric Co., Schenectady 5, N. Y. 
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SEALED DRY-TYPE transformers feature light- 
weight, long life, broad application. 


























LIQUID-FILLED transformers feature high im- 
pulse strength, broad application. 








OPEN DRY-TYPE transformers feature light- 
weight, small space requirements. 





“How G-E carbon brush engineers helped... 
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A GENERAL ELECTRIC 
CARBON BRUSH CASE HISTORY 


“FOR 20 YEARS, OUR 
CUSTOMER'S MOTOR- 
GENERATOR SET HAD 
SUPPLIED POWER FOR 
HIS COLD REVERSING 
MILL.. MANY TIMES 
OPERATING AT HIGH 
OVERLOADS .. BUT 
RECENTLY, THE MACHINE 
HAD DEVELOPED Ex- 
CESSIVE SPARKING 
WHICH ROUGHENED 
AND GROOVED THE 
COMMUTATOR? 


AS TOLO BY 


Cark if RRatrs we 


CARBON PRODUCTS 
APPLICATION ENGINEER 
GENERAL ELECTRIC 
COMPANY 











“ 
WE CONNECTED A RECORDING OSCIL- 
LOGRAPH AND BRUSH PROBES TO THE 
M-G SET TO MEASURE VOLTAGE DROP 








*IN SPITE OF MANY ATTEMPTS 
BY THE CUSTOMER TO IMPROVE 
THIS CONDITION, SEVERE 
SPARKING PERSISTED. THE 
ONLY IMMEDIATE ANSWER WAS 
REPEATED GRINDING OF THE 
COMMUTATOR .. A COSTLY AND 
TIME-CONSUMING JOB.” 








“RESULTS 2? Now OUR CUSTOMERS 
COMMUTATION PROBLEM IS CLEARED UP. 
SINCE THE CHANGE WAS MADE, HE'S 
ENJOYED GREATER OUTPUT, LONGER 
BRUSH LIFE Ano BETTER | 
SERVICE CONTINUITY, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 








“FACED WITH CONTINUING 


MAINTENANCE, THE CUSTOMER 
MADE A DECISION". A GENERAL 
ELECTRIC CARBON PRODUCTS 
APPLICATION ENG E 

CALLED AND A THOROUGH ON-THE 
JOB STUDY WAS RECOMENDED TO 


LOCATE THE PROBLEM. 


EER WAS 


DURING TRANSIENT LOADS. IT WAS 
QUICKLY APPARENT THAT THE MACHINE 
ADJUSTMENT WAS OFF. BRUSHES WERE 
SHIFTED TO PROPER ELECTRICAL NEUTRAL, 
AND THE COMMUTATING FIELD STRENGTH 
WAS ADJUSTED.. A G-E BRUSH WITH 
BETTER COMMUTATING CHARACTER 


TICS FOR THIS APPLICATION WAS 


ISTICS 
~ eT 
SUBSTI iUiec 











“FAST FOLLOW-UP BY G-E ENGINEERS, AND A COMPLETE LINE OF 
BRUSHES CAN HELP YOU GET TOP PERFORMANCE FROM YOUR 
G-E MOTORS ANDO GENERATORS” 

FOR ADDITIONAL INFORMATION ON G-E CARBON BRUSHES OR COMMUTATION 
PROBLEMS USE COUPON OR CONTACT YOUR NEARBY APPARATUS SALES 
OFFICE OR DISTRIBUTOR, GENERAL ELECTRIC CO., SCHENECTADY S,N. Y. 





-~----------------4 


GENERAL ELECTRIC CO. 
Section C 774-6 + Schenectady 5, N. Y. 


L 


_] Please send GER-949 


How to Adjust Commutation Ac- 
curately from Brush-potential Measurements 


[ } GEA-6688 “Better Carbon Brush Performance 


t 


[_] GEA-5597 “G-E Carbon Brushes for Motors and 


Generators 


NAME 
TITLE 
COMPANY 
ADDRESS 
CITY 


GENERAL ($6) ELECTRIC 
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compact...power packed 


New General Electric 
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7R! ‘| CLAD Motors Offer... 


RELIABILITY 


NOW AVAILABLE THROUGH 125-HP 


¥j 


si 


2 


, a an shuns 


j * aa ° vs . 3 ‘* ~~ Pe oa 
MORE EFFECTIVE INSULATION—New My- MORE EFFICIENT ROTORS—Revolutionary MORE FULLY PROTECTED ENCLOSURES — 
lar* polyester film slot and phase insulation new double-entrance centrifugal casting Tri-Clad ‘55’ motor frames and end-shields 
gives Tri-Clad ‘55’ stators up to 8 times more technique is utilized on rotors for new larger are cast-iron constructed to provide rigid sup- 
protection than conventional types. Formex(R ratings—vup through 125-hp. Solid castings port and corrosion resistance. Cast-in louvers 
wire gives protection against heat aging. result, helping to prevent localized heating. help protect against contaminant entrance. 


To cost-conscious motor users, greater equipment reliability means both 
immediate and long-run cost reductions. In the immediate future, it 
bbing downtime and cuts maintenance costs; and, in 

juces replacement costs because motors last longer. 

provide increased reliability for motor users, General Electric 

offers a complete line of Tri-Clad ‘55’ motors—up through 125-hp—de- 


Section G891-9 
GENERAL ELECTRIC COMPANY 
Schenectady 5, New York 


Please send me the following publications 


FREE BULLETIN (GEA-6602) describes advanced 
features of new Tri-Clad ‘55’ motors through 125-hp. 
[) FREE SLIDE RULE (GEN-148) to determine weight 
and space-saving benefits of new Tri-Clad '55' motors. 


signed to new NEMA space and weight-saving dimensions. 
QUALITY CONSTRUCTION GIVES GREATER RELIABILITY New materials 


NAME 


in the production of Tri-Clad ‘55’ motors to give added service life, with 
fewer breakdowns and reduced maintenance. 


_ TITLE 
But, greater reliability is not the whole Tri-Clad ‘55’ motor story. G-E 


engineers have also designed these new motors to provide easier installa- COMPANY 
tion, and reduced shipping, handling and storage costs. And, you can get 
immediate shipment—usually from warehouse stocks—-of any popular 
Tri-Clad ‘55’ motor rating, up through 125-hp. 

FOR COMPLETE INFORMATION on the new line of Tri-Clad ‘55’ motors, 
contact your nearby G-E Apparatus Sales Office or Distributor. Send 
in the attached coupon for free Tri-Clad ‘55’ motor bulletins. 

*Reg. DuPont Trademark 


ADDRESS 


CITY & STATE 
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GENERAL &@ ELECTRIC 





REVERE ULTRA-LITES and “4200” SERIES FLOODLIGHTS 
give even, shadowless illumination to this outstanding new 
super-service station. Ultra-Lites form square shaped light 
patterns which overlap to eliminate ‘“‘dark spots Service 
area illumination is 25 a foot candles, with a ratio of 
anced lighting, Ultra- 
Lites are themselves styled with an advanced look’’ that 
adds much to the modern layout and architecture of the site. 


about 2 to 1 overall 











Revere Ultra-Lites are right for Chicago’s ‘“Auto World” 


Revere has the right 


fixtures for 


Bright, even lighting is required by this large 
new service station to highlight its many services to 
the passing motorist. Revere Ultra-Lites were chosen 
because of their even, shadowless illumination. 

For your job, too, you can select the exact com- 
ponents you need from Revere because Revere has 
the widest line of matched fixtures for outdoor lighting. 


Write for Revere’s 
complete Catalog. 


your job too 


You can plan your installation with the assurance that 
all components will “‘fit’” together in assembly. By order- 
ing from one source, you are assured of well planned, 
complete deliveries to coincide with your job schedule. 

Ask your electrical wholesaler to show how Revere 
fixtures can make your next outdoor lighting installation 
a more easily planned, more effective job. 


Revere Electric Mfg. Co., 7420 Lehigh Ave., 
Chicago 31, Illinois 


Available in Canada thru Curtis Lighting, Ltd., 
Leaside, Toronto, Ontario 


OUTDOOR LIGHTING: Industrial © Commercial ® Service Stations ® Streets © Sports ® Airports ® Shopping Centers 
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CRESCENT @ 


HYVOLT SHIELDED POWER CABLE 


METAL 
CONDUCTORS HYVOLT 
INSULATION SHIELDING 


TAPE RUBBER- NEOPRENE 
CONDUCTOR 
SHIELDING SEMI-CONDUCTING FILLED SHEATH 


TAPE TAPE TAPE 


For More Amperes Per Dollar of Installed Cost 


ADVANTAGES 


1. Long life 6. Lighter, more flexible, easier to handle and in- 
2. Can be operated at 85°C. Permits smaller con- stall than lead covered cables 


ductors or more amperes per conductor 7. Electrolytic or chemical corrosion of lead 
. Freedom from corona cutting sheath is eliminated by use of neoprene sheath 


- Excellent resistance to moisture 8. Shielding prevents possibility of surface burn- 
. Low power factor and dielectric loss ing and provides safety to human life. 


CRESCENT HYVOLT insulation is made from butyl rubber which is inherently resistant to ozone, 
heat, moisture and aging. HYVOLT is formulated and processed so as to retain these inherent 


characteristics of the butyl rubber and at the same time provide excellent electrical and physical 
properties. 


The insulation is protected during and after installation by an outer neoprene sheath providing 
a maximum degree of toughness, durability and long life. It is flame retarding and resistant to the 
deteriorating effects of moisture, sunlight, ozone (corona), oil, grease, and many acids and alkalies. 


HYVOLT Shielding provides additional internal 
and external protection in these THREE WAYS 


1. Conductor shielding, as provided 2. The semi-conducting tape 3.The metallic shielding tape i 
by a semi-conducting tape over between the insulation grounded when installed, result 
stranded conductors, excludes and metallic shielding tape ing in zero potential to ground 
air pockets between conductor prevents possible ioniza- at the sheath. It prevents surface 
and insulation and eliminates tion of air spaces and discharge or burning, and pro- 
possible internal corona-cutting corona at the insulation tects cable from lighting surge 
of the insulation surface Reduces shock hazard 


RECOMMENDATIONS 


CRESCENT SHIELDED HYVOLT CABLE is rec- Specify CRESCENT SHIELDED HYVOLT POWER 
ommended for use in conduits, underground ducts, in CABLE for general power circuits and where severe 
wet or dry locations, or buried directly in the ground, conditions are prevalent such as chemical plants, re 
for circuits operated at over 3000 volts and in accord- fineries, paper mills, mines, sewage disposal plants, 
ance with I.P.C.E.A. recommendations. Available in etc. It is approved as Airport Lighting Cable Type B, 
single conductor or multi-conductor cables. CAA Specification L-824. 


SEND FOR BULLETIN 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON 5, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1958 





765 YEARS 


W. E. HENGES 
President Vice President 
Started in 1913 as Receiving Clerk Started in 1921 as Warehouseman 


R. B. SAYRE J. REINE 
Vice President 
Started in 1927 as Warehouseman 


ready 
to serve 
you! 


Experienced men make an experienced 





organization — one that can be relied 
on to serve you well. 

Graybar, oldest and largest inde- 
pendent distributor of “everything 
electrical,’ has long proved the sound- 

ness of this principle by continually filling key com- 
pany posts from within. All Graybar officers and 
district managers began “in the ranks.” 

The result? An experienced, close-knit manage- 
ment group who —as clerks, office boys, and sales- 
men — themselves helped build the foundation for 
Graybar’s ever-growing list of customers. 

It’s easy, then, to see why —with the same opportu- 
nities for advancement — each and every Graybar 
employee has a powerful incentive to do his job well. 

Moreover, Graybar is totally owned by its operat- 
ing and retired personnel. That’s another reason why 
every Graybar employee is personally interested in 
meeting your electrical needs accurately, helpfully, 
and as rapidly as possible. 

Graybar Electric Company, Inc., Evecutive Offices: 
Graybar Building, New York 17, N.Y. 


E. R. YONKERS 
District Mgr., New York 
Started in 1933 
as Salesman 


J. E. CARROLL 
District Mgr., Pittsburgh 
Started in 1935 
as Salesman 


100,000 first-quality 
electrical items 

are distributed 
throughout 

the nation... 


E. E. MARTIN 
District Mgr., Boston 
Started in 1920 
in Student Course 


D. A. WILLIAMS 
District Mgr., Detroit 
Started in 1936 
as Warehouseman 


GRAYBAR ...THE LARGEST DISTRIBUTOR 
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of electrical experience 


Ne 


D. WALLACE 
Vice President 


A. C. LAMPERTI F. E. GIBSON 


Treasurer 


Started in 1922 as Assistant Accountant 


W. J. GOERISCH 
District Mgr., Philadelphia 
Started in 1929 as Manager 

Power Apporatus Sales 


H. G. COOK 
District Mgr., Cincinnati 
Started in 1920 
as Messenger 


V. A. ELMBLAD 
District Mgr., Dallas 
Started in 1920 
as Warehouseman 


W. J. BERRY 
District Mgr., Richmond 
Started in 1937 
as Salesman 


C. E. KIRKPATRICK 
District Mgr., Chicago 
Started in 1936 
in Office Sales 


Vv. R. YOUNG 
District Mgr., Houston 
Started in 1925 
in Student Course 


Comptroller 
Started in 1920 as Bookkeeper 


J. E. FONTAINE 
District Mgr., Atlanta 
Started in 1928 
as Warehouseman 


N. W. ZILCH 
District Mgr., Minneapolis 
Started in 1934 
as Serviceman 


G. L. CALL 
District Mgr., San Francisco 
Started in 1928 
as Warehouseman 


Started in 1920 as Service & Claims Clerk 


D. L. HARPER 
District Mgr., Tampa 
Started in 1933 
as Salesman 


M. P. JOHNS 
District Mgr., St. Louis 
Started in 1939 
as Salesman 


S. W. SCOTT 
District Mgr., Los Angeles 
Started in 1928 


as Salesman 


E. P. JONES 
District Mgr., Cleveland 
Started in 1937 
in Student Course 


W. FRAZIER 
District Mgr., Kansas City 
Started in 1911 
as Office Boy 


J. P. LAWTON 
District Mgr., Seattle 
Started in 1923 
as Warehouseman 
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THE GREEN 
HORNET 


Velocity Power’s new 
multiple fastening tool 
drives studs quickly, 


O 


After selecting correct barrel, cartridge, 
stud and protective shield, open breech 
with a slight twist of the handle, 


A variety of industrial fastening jobs 
that used to take Aours, can now be 
completed in seconds with the new 
Green Hornet. 

The load-position-fire operation of 
this versatile tool makes stud driving 
as easy as shaking hands. Starting with 
the hand-contoured grip and trigger- 
activated firing assembly — and con- 
tinuing right on down to the perma- 
nently attached protective spall-shield, 
the Green Hornet is designed for easy, 
economical use. 

This new stud driver utilizes the power 
of blank cartridges in firing pre- 
assembled studs into steel, masonry or 
concrete, The sturdy steel studs anchor 
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accurately, safely 


O 


Insert pre-assembled stud. Close breech 
with o half-turn, counter-clockwise. 


piping, conduit, electrical boxes, and 
curtain walls with a minimum expendi- 
ture of time and money. 

Safety features further increase the 
user-benefits. A steel piston press-fitted 
to the end of the stud unit automatically 
binds the stud if it should waver off its 
firing course. This binding in the barrel 
cuts the velocity of the stud, prevents 
dangerous richocheting. Operator must 
hold the tool against the work surface 
with an exerted force of at least five 
pounds before the firing mechanism can 
be cocked, so accidental firing by drop- 
ping the tool is impossible. 

Our new bulletin has the complete 
story. Write for your copy. 


O 


Position tool on fastening point. Push 
handle forward. Apply slight pressure. 











/evociry-powef] 


TOOL COMPANY 


201 North Braddock Avenue 
Pittsburgh 8, Pennsylvania 
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3 NEW 


7 4 (No. 1374 Neon Pilot Light) 
(No. 1474 Ivory) 
(No. 1332 Grounding Outlet) 


(No. 1432 Ivory) 


(No. 1425 Single Outlet) 
(No. 1325 Brown) 


BY edn A NEW GROUNDING OUTLET 


Now the wide range of P&S-Despard wiring devices is extended for even greater 


versatility with the new grounding outlet No. 1332. Nos. 1325 and 1374 have pres- 
sure terminals. Like all P&S-Despard units, they’re thoroughly tested for long de- 
pendable life. A turn of the cam on the Despard Camstrap quickly locks-in com- 
binations of any two or three Despard units. Custom-make your installations to 
meet the specific needs of your wiring job—with the original and complete P&S- 
Despard line. 


Send for catalog page on 
these new devices, Dept. ECM658 


PASS &€ SEYMOUR, INC 


SYRACUSE 2, NE W YORK 
60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. 
In Canada; Renfrew Electric Limited, Renfrew, Ontario 


MAKE THE COMPLETE JOB COMPLETELY P&S 
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Its Honeywell time for 


Announcing the Honeywell 





Honeywell 


6 9.4 





Master time and programmer clocks are flush 
or surface mounted in either minute impulse 
or synchronous-wired systems. 


Oo Honeywell Clockmaster Systems 


Both minute impulse systems and synchronous-wired systems provide: 
Handsome clocks in 9”, 12”, 15” or 18” dials, flush or surface mounted. 


Easy installation with standard plug-and-socket connections . . . no soldering. 
Mounting hangers and concealed outlets and buzzers for extra neatness. 


Simplified link-chain programming. Easy to read, easy to understand, easy to set. 
Simplest, most trouble-free system available. 


Optional spring-reserve power unit. Keeps clocks running during power failure for 
immediate return to self regulation when power returns. 


Signal duration easily varied. Duration switch on surface of master clock provides 
signal duration from 2 to 25 seconds. 
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electrical contractors! 


Clockmaster* § ystems 


Honeywell adds its 4th electrical systems product 


in just 4 months to bring you bigger contracts, better profits. 


i Gers MONTH Honeywell introduces the Honeywell Clockmaster Systems—newest 
iddition to the fast-growing line of Honeywell electrical systems which offer you 
more Opportunities, guarantee you greater backing. 

Now with all four systems shown on these pages you get the special kind of 
support that only Honeywell gives in your field. Honeywell specialists will assist you 
th installation problems, help you plan and check systems and make final adjust- 
ments. Honeywell services the system during your guarantee period, relieves you of 
headaches and call backs. 


Wi 


And Honeywell offers your clients a lifetime maintenance agreement providing 
regular inspection, periodic preventive maintenance by factory trained experts. To get 
full details on any of the systems shown here, call your local Honeywell office or write 
Minneapolis-Honeywell, Dept. EC-6-106, Minneapolis 8, Minnesota. 


Honeywell Fire Detec- Honeywell Honeywell 
tion and Alarm Systems Hotel/Motel Master* Light Saver* 


both within Replaces legwork with cheaper, faster Phototubes and control pat 
station electrical signals. matically turn artifical lights o1 
h ground or Puts up to 24 functions under one-man as needed to supplement dayli 
control Tests prove savings as high as 
No Custom designed to any hotel or motel lighting bills 
indicate specifications Helps owner use natural lighting 
Honeywell helps with installation prob- fullest advantage 
ttery in case lems, backs your guarantee Honeywell helps with installatior 
Honeywell offers owners lifetime lems, backs your guarantee 
rs fit standard maintenance contract, Honeywell offers owners litetime 
tenance contract, 


Honeywell 
new | Frit iw Coatral 
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SMOOrh BORE? 


/ 





Orangeburg Fibre Conduit 
Prolongs Cable Life 


Protect cable sheath from abrasion 
and you prolong the life of under- 
ground cables, say utility engineers. 
Scoring of cable sheath creates “trou- 
ble spots” that shorten cable life. 

That’s where Orangeburg Fibre 
Conduit plays an important part in 
keeping cables healthy. Orangeburg’s 
smooth bore, its low coefficient of 
friction minimize the danger of abra- 
sion when cables are pulled in, as well 
as later on during cable movement. By 
protecting cable sheath from abrasion, 
Orangeburg Fibre Conduit adds years 
to cable life. 

Orangeburg’s impermeable wall and 
watertight joints protect cables from 


corrosive ground waters. Its non- 
metallic material is strong, tough, re- 
silient, long lasting. 

And, remember, Orangeburg lays 
faster and at lower cost than other 
types of conduit. It is light in weight, 
easy to handle, easy to tool on the 
job. Spacers, bends, fittings, 5° bend 
sections and lightweight tapering tool, 
all combine to simplify installation. 

Since 1893, records of long life have 
proved Orangeburg’s durability and 
economy. 

Orangeburg Fibre Conduit is distrib- 
uted by Graybar Electric Company and 
General Electric Supply Company with 
branches and stocks in principal cities, 


WRITE DEPT. EC-68 FOR NEW CATALOG 52. 


ORANCEBURG MANUFACTURING CO., INC., Orangeburg, N. Y. 


West Coast Plant, Newark, Calif. 


ORANGEBURG’ 


FIBRE CONDUIT 
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REDUCED 
VOLTAGE 
STARTERS 


e air break contacts in all ratings 


e exclusive De-ion arc quenching 





e silver alloy contacts 
e bimetallic overload protection 


Now... 
in all popular ratings... 


J-22134-1R 




















Westinghouse REDUCED VOLTAGE STARTERS 


IMMEDIATE DELIVERY 
FROM THESE 
WESTINGHOUSE 
DISTRIBUTORS 


No waiting ...no delays. A quick phone call 

to your nearby Westinghouse distributor gives you prompt 
delivery and service on the Westinghouse Reduced 
Voltage Starter you need. 


REDUCED VOLTAGE 
STARTER SELECTOR 


© 758 WEST RGMOUM CUECTEC CORPORATION FERCTED OH US 


USE STARTER 
‘RULE 


free Westinghouse starter application _ 
ose name and address appear on the 
ges. Your free slide rule will be mailed 





FROM ESTINGHOUSE DISTRIBUTORS 
SERVICE FO LLL 


. “OFF THE SHELF" 
YOUR REDUCED VOLTAGE STARTER NEEDS 


ALABAMA 

BIRMINGHAM 

Moore-Handley 

AL 2-4121 
MOBILE 

Moore-Handley 

HE 3-7411 
MONTGOMERY 

Moore-Handley 

AM 3-5534 


ARIZONA 
PHOENIX 
Westinghouse Electric Supply ¢ 
1110 North 21st Avenue 
AL 8-8211 


ARKANSAS 
LITTLE ROCK 
Westinghouse Electr 
119 Sherman Street 
FRanklin 2-5154 


CALIFORNIA 
HAYWARD 
Westinghouse Electr 
21612 Western B 
EL 1-6442 
LOS ANGELES 54 
Westinghouse Elect 
905 East Second 
MAdison 9-4161 
NORTH HOLLYWOOD 
Westinghouse Electr 
13213 Sherman Way 
POplar 5-891€ 


OAKLAND 
Westinghouse Electr 
711 East 8th Street 
TE 4-9900 

SAN JOSE 
Westinghouse Electri 
292 Stockton Avenue 
CYpress 7-5929 


DENVER 
Mine & 
3800 Race Street 
KEystone 111 
Wazee Electr 
2020 West Barberry Place 
AComa 2-4533 


DISTRICT OF COLUMBIA 
WASHINGTON 1 
Westingt 
935 Brentw 


FLORIDA 


JACKSONVILLE & 
Westinghouse Electr UL 
545 East Fourth Street 
ELgin 3-7431 


GEORGIA 

ALBANY 

Westinghouse Electri 

610 North Washingt 

HE 2-1285 
SAVANNAH 

Westingt 

580 | 


BOISE 
Westir gh ise Electri 
318 South Capitol B 
P.O. Box 1518 


ILLINOIS 

CHICAGO 7 

Westinghouse Electri 

113 North May Street 

TAylor 9-5000 
DANVILLE 

Westinghouse Electr 

603 North Gilbert Street 
ROCKFORD 

Westinghouse Electr 

2121-15th Street 


INDIANA 
EVANSVILLE 


Westinghouse Electric Supply Co 
1251 Diamond Avenue HA 3-1152 


INDIANAPOLIS 7 
Westinghouse Electric Supply Co 
1560 Stadium Drive M 


TERRE HAUTE 
Walker Electric Supply Co., In 
124-130 South Third Street 
C-1385 


1OWA 
DAVENPORT 


Westinghouse Electric Supply Co 
402 East Fourth Street 


DES MOINES 
Westinghouse Electric Supply Co 
2515 Dean Avenue AM 2 


FORT DODGE 
lowa Electric Supply Co 
12 First Avenue, North 


WATERLOO 
Westinghouse Electric Supply Co. 
300 West Third Street 
ADams 4-4679 


KANSAS 
WICHITA 


Westinghouse Electric Supply Co 
2940 South Minneapolis HO 4-5394 


KENTUCKY 
LOUISVILLE 
Tafel Electric and Supply Co. 
333 East Brandeis Street 
MEirose 6-1381 


LOUISIANA 


BATON ROUGE 
Westinghouse Electric Supply Co 
2511 Michelli Drive 
EL 7-0603-4-5 


MARYLAND 
BALTIMORE 
Tristate Electrical Supply Co., Inc 
HOpkins 7-5600 


CUMBERLAND 
Tristate Electrical Supply Co., In 
PArkview 2-0060 


FREDERICK 
Tristate Electrical Supply Co., Inc 
MOnument 2-2136 
HAGERSTOWN 
Tristate Electrical Supply Co., Inc 
REgent 3-1212 


MASSACHUSETTS 


PITTSFIELD 
Electric Supply and Repair C 
48 Pearl Street 


MINNESOTA 
DULUTH 
Westinghouse Electric Supply C 
230 Lake Ave. S RA? 


MINNEAPOLIS 15 
Westinghouse Electric Supply Co 
515 South Seventh Street 
FEderal 8-7001 

ST. PAUL 1 
Westinghouse Electric Supply Co 
253 East Fourth Street CA? 


MISSOURI 
JOPLIN 
Continental Electric Co 
415 Junge Boulevard 
KANSAS CITY 
Continental Electric Co 
1321 West 13th Street 


MONTANA 

BUTTE 

Westinghouse Electric Supply Ce 

949 South Montana Street 
KALISPELL 

Industrial Supply Co 

175 East N. R. R. Street 

SK 6-5900 


NEBRASKA 
OMAHA 
Westinghouse Electric Supply C 
117 North 13th Street HA 8700 


NEVADA 
LAS VEGAS 
Osborne Electric Supply Co., Inc 
835 West Bonanza Road 
DUdley 2-7393 


NEW JERSEY 
NEWARK 5 
Westinghouse Electric Supply Co 
528 Ferry Street Mi 2-3450 
TRENTON 9 
Westinghouse Electric Supply Co 
/45 East State Street OWen 5-5421 


NEW MEXICO 


ALBUQUERQUE 
Westinghouse Electric Supply Co 
816 First Street, N.W CH 3-3708 


NEW YORK 
BUFFALO 2 
Buffalo Electric Co., Inc. 
75 West Mohawk Street WA 4420 


JOHNSON CITY 

Westinghouse Electric Supply Co 

419 Grand Avenue 9-1561 
POTSDAM 

Van Ness Co., Inc 

29 Depot Street 
SYRACUSE 

Westinghouse Electric Supply C 

961 West Genesee Street /4-3331 


NORTH CAROLINA 

RALEIGH 
Electric Motor & Repair Co 
P. 0. Box 1950 TEmple 3-2781 


NORTH DAKOTA 
FARGO 


Westinghouse Electric Supply Co 
405-14th Street, North 2-4446 


HIO 
CLEVELAND 14 


H. Leff Electric Co 
2341 Payne Avenue TOwer 1-7400 
Westinghouse Electric Supply Co 
1809 East 22nd Street TOwer 1-5660 
Westinghouse Electric Supply Co 
700 East 165th Street IVanhoe 1-7840 
COLUMBUS 15 
Westinghouse Electric Supply Co 
266 North Fourth Street 
CApital 1-5571 
YOUNGSTOWN 1 
The Phoenix Electric Co 


533 Lincoln Avenue Riverside 4-4519 


OKLAHOMA 
OKLAHOMA CITY 
Westinghouse Electric Supply Co. 
850 N.W. Second CEntral 2-7101 
TULSA 
Westinghouse Electric Supply Co 
307 East Brady DI 3-71 


OREGON 

EUGENE 

Tillman & Booth, Inc. 

215 West Fifth 
KLAMATH FALLS 

Tillman & Booth, Inc. 

Sixth & Broad 

East Side Electric Co. 

P. 0. Box 190 

TUxedo 4-3184 
MEDFORD 

Westinghouse Electric Supply Co 

P. O. Box 1152 SP 3-4556 
PORTLAND 9 

Westinghouse Electric Supply Co 

815 N. W. 12th Avenue CA2 


DI 5-3301 


TU 4-4171 


PENNSYLVANIA 
CHAMBERSBURG 
Tristate Electrical Supply C Inc 
CO 4-4631 
PHILADELPHIA 
Westinghouse Electric Supply Co 
141 North 11th Street WA 2-895 
PITTSBURGH 12 
Westinghouse Electric Supply C 
209 West General Robinson Street 
FA 2-5500 


SOUTH CAROLINA 
COLUMBIA 
Electric Motor and Repair Co 
P. 0. Box 806 ALpine 2-2181 


TENNESSEE 

CHATTANOOGA 

Mills & Lupton Supply Co 

749 East 12th Street 
KNOXVILLE 

Westinghouse Electric Supply Co 

403 East Fifth Avenue 4-8644 
MEMPHIS 

Shelby Electric Co., Inc 

112 East E. H. Crump Boulevard 

Whitehall 8-1546 

Westinghouse Electric Supply Co 

845 North Main Street 
NASHVILLE 

Tafel Electric & Supply Co 

401 Sixth Avenue, South 


AM 6-6171 


JA 7-9431 


TEXAS 
BEAUMONT 
Westinghouse Electric Supply Co 
1655 Louisiana Street 
TErminal 3-6333 


CORPUS CHRISTI 
Westinghouse Electric Supply Co 
110 North Staples Street 
TU 2-3351 
PASO 
Triangle Electric Supply Co 
333 West San Antonio Street 
KEystone 3-1611 


HOUSTON 
Westinghouse Electric Supply Co 
1903 Ruiz CA 5-1341 


LUBBOCK 
Westinghouse Electric Supply Co 
605 Main Street POrter 5-6396 


SAN ANTONIO 6 
The Perry Shankle Co 
1801 South Flores Street 
CA 6-5191 
Westinghouse Electric Supply Co. 
1211 East Houston Street 
CA 7-9271 
UTAH 
OGDEN 
Westinghouse Electric Supply Co 
2660 Lincoln Street 
EXport 4-2691 


SALT LAKE CITY 
Westinghouse Electric Supply Co 
210 Rio Grande Street 
DAvis 2-2441 


VIRGINIA 

HARRISONBURG 

Tristate Electrical Supply Co., Inc 

4-7514 
RICHMOND 

Westinghouse Electric Supply Co 

511 East Byrd Street Mi 3-0111 
ROANOKE 

Westinghouse Electric Supply Co 

732 First Street, S.E 

Diamond 4-3271 


WASHINGTON 

SEATTLE 4 

Westinghouse Electric Supply C 

1051 First Avenue, South 
SPOKANE 

Westinghouse Electri 

N. 1023 Monroe Street 
TACOMA 2 

Westinghouse Electri IPf 

1325 South Tacoma Way 


WISCONSIN 

GREEN BAY 

Westinghouse Electric Supply Co 

619 Main Street HEmlock 5 
MADISON 

Westinghouse Electric Supply Co, 

110 North Thornton Avenue 

AL 5-4867 


MILWAUKEE 
Westinghouse Electric Supply Co., Inc 
1600 W. Cornell LO 2-8904 


J -22134-3 
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A. L. Myers, Vice President, Manufacturing, discusses the production viewpoint on “‘conservative design” 


“We’ve found that building mercury lamp transformers 


‘over spec’ actually boosts production” 


When one of our constant-wattage mercury lamp 
transformers leaves the Sola plant, we know for certain 
that it will do the job for which it was intended. The 
reason we’re so sure of this is that we build every 
transformer to exceed even Sola’s own rigid engineer- 
ing specifications by an ample margin. 

We, in manufacturing, uphold Sola’s policy of con- 
servative design by building ballasts ‘over spec.” By 
using highly-trained people and careful quality con- 


trol we can hold our rejects down to practically zero 
... and thus actually boost our net output. 


This extra effort on our part means you can count 
on Sola Transformers to deliver maximum perform- 
ance consistently over a long period of time. The best 
way to prove my point is to test a Sola ballast your- 
self. When you do, I’m sure you'll agree with me that 
the best way to insure excellent performance of your 
lighting system is to specify Sola. 


Write for your copy of Bulletin 17F-MV-306 


Sola Electric Co., 4633 W. 16th St., Chicago 50, Ill., Bishop 2-1414 © Offices in principal cities © In Canada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 14, Ont. 














SWITCH AND OUTLET BOXES 
Have all These Quality 


Abranlige 


@ Clean-cut knockouts — easily removed 


Wide-slotted screws with tapered 
points for easy starting 


Deep, clean-cut threads on screws 
and tapped holes 


Smooth edges — no burrs or slivers 
Made of heavy gauge steel 
Uniformly bright electro-galvanized finish 


Engineered to exceed local and 
national code requirements 


WRITE FOR CATALOG TODAY 


RACOY . "A RACO BOX FOR EVERY NEED” 


~~ ALL-STEEL EQUIPMENT INC. sur tino 
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COSTS CAN BE REDUCED IN SEVERAL WAYS ELECTRICALLY 


Higher voltage distribution transmits more electric 
light and power with smaller lines more efficiently, 
and provides better voltage regulation. 

Reduce wiring costs by installing SORGEL dry- 
type transformers at load centers to step down volt- 
age to utilization voltage so that shorter secondary 
feeders can be used —in new building and mod- 
ernization projects. 

ALL Sorgel dry-type transformers are so quiet 
that they are adaptable for any indoor installation 
— in institutional, commercial, and industrial build- 
ings. They do not require fire-proof vaults, nor any 
other enclosures. 

Available in all standard and intermediate rat- 
ings, 14 to 10,000 Kva, 120 to 15,000 volts. 

SORGEL transformers, either dry-type or As- 
karel-cooled, are also incorporated in substations. 
They are procurable with any type or make of 
switchgear, and from any substation manufacturer. 


Electric power for various manufacturing proc- 
esses can be regulated and controlled better and 
efficiently with SORGEL saturable reactors. Any 
amount of A.C. power from 1 Kva to 3,000 Kva, 
single phase or 3-phase, at any voltage, can be 
controlled, regulated, and varied in stepless incre- 
ments, either automatically or manually. 

The control can be a small manually operated 
hand wheel that can be placed in any desired lo- 
cation, or the power can be automatically controlled, 
regulated and varied by a thermostat or any other 
instrument or device. 

Some typical applications for SORGEL saturable 
reactors are: controlling and regulating the tem- 
perature of electrical furnaces, ovens, metal melting, 
glass melting, heat treating, dimming incandescent 
and infra-red lamps, and various chemical processes. 

SORGEL saturable reactors are designed to meet 
your exact requirements. Let us know what your 
requirements are, and we will submit our recom- 
mendations with complete information. 


For more information contact 


the Sorgel Electric Company, 


or consult the classified sec- 


tion of your telephone direc- 


tory for our nearest sales 


engineer. 


SORGEL 


TRANSFORMERS 


r 


100 Kva single phase dry-type transformer 


ses od 
| F 
150 Kva saturable reactor with recording and 


indicating instruments to automatically control 
the temperature of the heat treating equipment 


SORGEL ELECTRIC CO., 836 West National Avenue, Milwaukee 4, Wisconsin 


10 years’ experience in the development, manufacturing and application of transformers 
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Westinghouse Tri-Pac Breakers 
New Boss of 100,000 Amps 


F Frame LM Frame 


AVAILABLE NOW- 
K Fr 15 TO 600 AMPS 


TRI-PAC— _is the new kind of Westinghouse circuit breaker that 
handles 100,000-amp fault currents with ease. 


TRI-PAC— isa triple-package of circuit protection—it combines 
the advantages of thermal and magnetic trips (for 
overloads and moderate faults) with current limiters 
to handle high-value short circuits. 


TRI-PAC is the smallest protective device you can apply 
where 100,000 amps can be poured into faults—for 
example, in network systems and those fed by large 
transformers. 


TRI-PAC— is far less expensive than equivalent air circuit 
breakers—far safer and more convenient than 
switches combined with fusible elements. 


aia TRI-PAC- is available now, in 100-, 225-, 400- and 600-amp frame 
eee sizes —all with 100,000-amp interrupting ratings. 


For details on the easy application and low cost of TRI-PAC*, 
please contact your nearby Westinghouse sales office, or write to 
the Westinghouse address shown below for copies of Application 
Data Bulletin 29-161 and Descriptive Bulletin 29-151. J-30294 
*Trade-Mark 
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Only from Westinghouse 


The Right Type of Bus Duct 
for Every Bus Duct Job 


Because of the unmatched variety of bus duct he can offer, 
only your Westinghouse application engineer can give you 
unbiased assistance on the bus duct installation you’re plan- 
ning. He’ll show you how Westinghouse can tailor-make the 
right system for your application—and at a minimum cost. 

Westinghouse (only Westinghouse) offers you all this bus 
duct—tailor-made for every secondary power distribution 
job. There’s Plug-In Duct; Low-Impedance; Life-Line® Bus- 
way ; and Conventional Weatherproof. There’s a type for long 
runs or short runs; with or without plug-in openings; totally 
enclosed or ventilated ; indoor or outdoor. 

Besides, with Westinghouse bus duct you get all of the 
advantages of bus duct over cable and conduit. It costs less to 
install, less to maintain, less to rearrange; it’s safer for work- 
men, easier to stock and handle, and every foot is reusable. 

Your local Westinghouse application engineer or distrib- 
utor is the man to talk to. Phone him today! Or write: West- 
inghouse Electric Corporation, Standard Control Division, 
Beaver, Pennsylvania. 


J-30297 
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WAGNER TRANSFORMERS 
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Nation’s most modern air terminal served 


by power from Wagner Transformers! 


The “Spirit of St. Louis” is reborn 
in the city’s newest symbol of the air 
age—the dramatic new terminal at 
Lambert-St. Louis Municipal Airport. 
Built at a cost of $7,728,000 and dedi- 
cated in 1956, it’s the most modern in 
the nation 

Electric power for this terminal is 
distributed by five secondary unit sub- 
stations, rated from 300 to 1500 kva. 
These were manufactured by Nelson 
Electric Company and equipped with 
safe, dependable Wagner dry-type 
Transformers. Wagner dry-type 
Transformers are carefully engineered 
to provide an uninterrupted flow of 
power—built to stand up under rigor- 


ous 24 hours a day schedules. Wagner 
pioneered in the development of dry- 
type load center transformers, and the 
Wagner design is known for its great 
electrical stamina and mechanical 
strength. 

Wagner dry-type unit substation 
transformers can answer your power 
needs just as they do at Lambert-St. 
Louis Municipal Airport. They are 
“Predesigned”—coordinated with the 
specifications of unit substation 
builders to save you job engineering, 
time, and cost. Consult the nearest of 
our 32 branch offices, or write for 
Bulletins TU-205 and TU-214 for full 


information. 


This is the Nelson main substation at 
the St. Louis Airport. It is equipped with 
a 1500 kva Wagner Dry-Type Trans- 
former. 





«eto help America LIVE BETTER— Electrically 
Wagner Electric @rporation 


craic 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES + AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 
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New Service Rules 


Amendments to the New York City electrical code affecting high 
capacity service installations are expected to be issued in the near future. 
The new rules are bound to inspire industry-wide discussion and to lead 
eventually to important changes in service-entrance practice wherever 
buildings are served from high-capacity underground secondary networks 


The problem has been brewing for several years. New buildings, light 
ing modernization and heavy air conditioning installations are adding 
large new loads to secondary supply networks. ‘The networks are heavily 
reinforced with new transformers. ‘The service stab into the building, 
consequently, is likely to be backed up by a very high capacity system of 
very low impedance. 


The result is that in the switchboard area and, with some low-impedance 
feeder systems, for a considerable distance beyond, the short circuit cap- 
abilities of the system may far exceed the interrupting capacity of conven 
tional over-current protective devices commonly used in such installations. 
In fact, engineers have warned that, on full take-offs, short circuit currents 
may exceed 200,000 RMS asymmetrical amperes. 


The new rules are described in detail elsewhere in this issue; however, 
the main provisions can be briefly summarized as follows: 


@ Service disconnecting means to be provided at the stab, rated to be 
safely operated repeatedly at 150% of load and remotels operable from a 
public area outside the switchboard room. 


e Service interrupting fuses, to be provided at the service entrance, of 
the current-limiting silver-sand o1 equivalent type capable of interruptii 
the maximum short circuit current available. 


¢ Low impedance grounding paths to insure fast overcurrent-protective 
device operation on phase-to-ground faults. 


The provisions set forth are practical measures to deal now with the 
potential hazards of modern high-capacity services. They are not neces 
sarily the final word. But they will serve as a basis for much-needed reap 
praisal of current practice and the development of alternative or even bet 
ter methods. 








New Space-Saving 1” Double Pole Breaker 





Adds Flexibility to Cutler-Hammer 
Unit Breaker Load Centers 


Here’s important news for you and your customers. 
New space-saving Cutler-Hammer double pole break- 
ers provide a low cost means for expanding household 
circuit facilities without installing additional branch 
circuit units. These new breakers require 14 less bus 
space which means wherever, within their ratings, 
two double pole breakers are presently installed you 
can now provide your customer with three double 
pole circuits. Also, if a homeowner wants an additional 
lighting circuit, you can replace a present double pole 
breaker with one of the new space-saving double pole 
breakers and a single pole breaker. You only pay for 
the new breakers . . . no new cases or costly installa- 
tion effort needed. 

The new Cutler-Hammer double pole breakers are 


PAYS TO USE CUTLER-HAMMER CONTROI 


NATIONALLY 


available in 15, 20, and 30 ampere ratings; and can be 
installed in any Cutler-Hammer Unit Breaker Load 
Center without special adapters or case modifications. 
See your nearby Authorized Cutler-Hammer Dis- 
tributor and learn how you can serve your custom- 
ers to a better electrical future with dependable 
Cutler-Hammer Service Entrance Equipment. 
CUTLER-HAMMER Ince., 1306 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


CUTLER°-HAMMER 


ToT Rate HOUSEPOWER 


ADVERTISED NATIONALLY RECOGNIZED 
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In Houston, bank building uses . . . 


200 KW at 
600 Volis- 
S40 Cycles 








Design and construction details of the automatically controlled, 840- 
cycle, 600-volt lighting system throughout a five-level, windowless, air- 
conditioned building for the Federal Reserve Bank. Designed by Dana 
Price of Golemon & Rolfe, Architects and Engineers, Houston, the com- 


plete installation was made by Fisk Electric Company. 


By J. H. Blasdell, Superintendent 


Fisk Electric Company, Houston, Texas 










N IMPORTANT breakthrough for’ densities of just under two watts removal capacity of air ¢ ndition- 
high frequency lighting is rep- per square foot. ing equipment by about 20 over 

resented in the new Federal Re- 2. The use of 600-volt circuiting that which would have been re- 
serve Bank Building in Houston, provides energy transfer through quired with 60-cycle lighting. This 
Texas. Here, 200 kilowatts of in- the system with minimum current, is particularly significant here be 
stalled generating capacity supply thereby providing maximum effi- cause of the hot climate, and be- 



















a complete 600-volt, 840-cycle sys- ciency in the use of wire, conduit, cause the building has no windows 
tem of distribution feeders and _ protective devices, switchboards, 1. The overall lighting system 
branch circuits for fluorescent panelboards and wiring devices. for this type of commercial oc« 
lighting. A number of significant And this increased efficiency in pancy was particularly we lited 
engineering results were achieved equipment application—i.e., pounds to large-area block control by mag- 
with this system: of equipment per kilowatt of ca netic contactors on the branch ci 
1. The increased efficiency of pacity—provides reduced space re- cuits. And automatic, programmed 
standard fluorescent lamps operat- quirements for equipment. control of contactor operation was 
ng at 840 cycles affords modern, 3. The elimination of conven- readily provided with great ad 
high intensity lighting throughout tional ballasts with their high heat vantage by an IBM carrier-fre- 
the windowless building with load output reduced the required heat quency central control system. This 
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Advantages of High 


1. For constant lamp watts into a 96112 lamp operating at 600 
volts, lumens cf output per watt input increases with frequency 
from 60 cycles up to about 7000 cycles. Lamp produces about 65 
lumens per watt at 60 cycles and about 67 lumens per watt at 
840 cycles. 


2. The 96T12 which normally operates at 74 watts on 60-cycle 
input can operate with the same life expectancy at higher wattages 
on higher frequencies of current alternation. The increase in light 
output for such operation may be so high as 50% of the 60 
cycle value. Higher wattage is obtained by 


increasing lamp 


current 


3. Operation of lamp circuits at higher frequencies permits use 
of small capacitor ballast in place of usual coil type ballast. With 
the 0% power factor of the capacitor, ballast wattage loss is 
eliminated. This provides a substantially higher conversion effici- 
ency in the lamp circuit. To deliver 74 watts to a 96112 
input of 91 watts to the circuit operating at 60 
cycles with a conventional coil ballast. Only 74 watts input to 


lamp 


requires an 


Frequency Lighting 


the circuit is required when a 0% pf ballast is used. And ballast 
weight is reduced by better than 90%; 
eliminated 


cost is reduced; hum is 


4. Combination of 1, 2 and 3 above provides substantially 
increased light output from fluorescent lamps operating on high 
frequency circuits. Taking into consideration only 1 and 3 above 
light output at high frequency is increased a small amount (65 
to 67 lumens per watt) with about a 20% lower power input to 
the circuit due to elimination of ballast loss. Then adding 2 
obove, a given number of lamps operating at high frequency can 
be made to produce about 40% more light output with 40% 
more power input (compared with maximum operating conditions 
at 60 cycles and for the same lamp life). Of course, the efficiency 
of hi-cycle conversion and loss in shunt reactors for power factor 
correction reduce overall efficiency and must be considered in 
comparing conventional 60-cycle lighting with high frequency 
lighting. Overall, however, the net effect is a substantial increase 
in light output. 
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A—1600-AMP CB providing main service disconnect and 
overcurrent protection for building is mounted against wall 
through which utility supply is made. Location assures com 
plete protection on 1600-amp service busway within building 
CB has sufficient interrupting capability to meet short circuit 
It point of Disconnect of building system 
from utility supply is effectively provided by electric operation 
f this CB. Diagram at right details arrangement at main CB 
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carrier control was also used to pro- 
gram operation of heating, cooling 
and power loads. 

From the design standpoint, this 
installation is the first 
pacity application of high frequency 
lighting in a commercial building. 
Previous installations were much 
smaller and simpler and did not in- 
volve the control complexity of this 
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F—MAIN SWITCHBOARD consists of normal section and emergency section. All essential loads—both 60-cycle and 840-cycle 
are supplied from the emergency bus which, under normal conditions, is connected to the main 1600-amp main supply through 


» automatic transfer switch 
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ter section 
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Upon failure of the normal supply, the 
er switch connects the generator supply to the emergency bu 
f the main switchboard 


? 











section |section 








— | 
— 


84 cycle 





distribution 
switchboard 


480-120 /208-volt 
transformers for 
general purpose power 
and receptacle circuits 
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Power is supplied to the building 
at 480 wye/277 volts, 3-phase, 4- 
wire, 60 cycles, from a utility trans- 
former vault adjoining the base- 
ment wall near one corner of the 
building. A 1600-amp busway from 
the vault is brought through the 
basement wall into a 1600-amp CB 
installed in a crawl space above the 
pistol range and mounted against 
the inside of the wall. This CB pro- 
main service disconnect and 
overcurrent protection and is elec- 
trically operated from the main 
switchboard and from a pushbut- 
ton station in the guard’s office at 


vides 
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from 


Circled 


were taken 


the entrance to the truck tunnel on 
the first level. This arrangement of 
service protection permits carrying 
the service busway to a main 
switchboard located at the approxi- 
mate load center of the building. 
It provides full protection for the 
busway run and affords fast, effec- 
tive interruption of service to the 
building whenever desired. 

From the main CB in the crawl 
space, a 1600-amp ventilated serv- 
ice busway is run through the 
building—horizontally and _ vertic- 
ally—to the main switchboard on 
the second floor of the building. 


letters correspond 


diesel electric generator is started automatically and the 
Photo at left shows automatic transfer switch in the top of 


even MG converters 
with 3-wire circuits from 
motors to 60 cycle, 48 
volt switchboard and 
wire circuits from 
generators to 840-cycle 
switchboard 
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econd floor contains major distribution equipment for both 60-cycle system and 840-cycle 
laid out as shown in this plan 
iting angles at which phot 


to accompanying photos, with 


This 
large 


installed in a 
room which 


switchboard is 
sound-proofed 
also houses the motor-generator 
units for high frequency conver- 
sion, the high-frequency distribu- 
tion switchboards, control equip- 
ment for automatic matching of 
generator output to load require- 
ments, the signal generator and as- 
sociated equipment for carrier fre- 
quency programmed control of 
light and power loads, step-down 
transformers for 120/208-volt 
energy and an emergency diesel 
electric plant. 

The main switchboard is a 480/ 
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above another (at 
section of main 
480-volt switchboard. Operating coils 
in motor starters are controlled from con 


G—FOUR STARTERS, circuit 
combination type for 
ends of four 
tors, are mounted one 
extreme left) 


H—M-G SET consists of a 480-volt, 3- 

40-hp motor (near end) supplied 
nduit from main switchboard and a 
30-kw generator (far end) with three in 
dependent 600-volt phases making up a 
7-wire (2 wires per phase plus a ground- 
ing conductor common to a center tap on 
trol section of normal 840-cycle distribu each phase winding) output circuit which 
tion board as part of automatic operation is carried in conduit to the hi-cycle 
of M-G sets in response to load require distribution board. The converters have 
ments no slip rings, brushes on exciters, which 
minimizes maintenance. A direct short on 
the high frequency side of the converter 
will not damage the unit 
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I—EMERGENCY GENERATOR is driven 
by a 2-cycle, twin 6-cylinder diesel engine 
fully equipped with a closed type cooling 
system, and a 12-volt starting motor. 
Generator has 200-kw output at 80‘ 

P.F. and 480 volts, 
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J—HI- CYCLE SWITCHBOARD contains control equipment for 
operation of both normal and emergency 840-cycle generators 
Section shown here is for four 840-cycle normal supply gen 
erators. Section for three generators supplied from emergency to v 
bus in main switchboard is similar to this. Control equipment et 
provides manual starting of motor for first M-G set and manual 
connection of the generator to main bus in the hi-cycle board 
through a pair of magnetic line contactors (total of six poles 
in top section at right. With first generator operating, one 


in the board. 
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RISER DIAGRAM of overall electric system in building indi- 
cate th 60-cycle and 840-cycle feeder circuiting. Main 
switchboard and hi-cycle distribution board are shown divided 
into r and emergency sections. Normal 840-cycle 
lighting circuits are served from a panel on each floor— 
designated by “A” here, i.e. ‘BA’, “1A”, etc. Lighting from 
emergency section of hi-cycle board is served from panels 
designated “EA”, i.e., “BEA”, “IEA” etc. Each floor 
supplied from one electric closet containing a 


rmal 


iS 
completely 
normal 840-cycle panel, an emergency 840-cycle panel and 
a 60-cycle, 120/208-volt, 3-phase, 4-wire panel for recep 
tacle circuits, incidental lighting and the coils of the 2-pole 
magnetic contactors switching the 840-cycle, 600-volt light- 
ing circuits. Feeder sizes to lighting panels indicate the 
etficiency advantage of high frequency operation as reflected 
into the supply All of the 60-cycle panels—desig- 
Ps; hee IP’, etc.—are fed from the emer- 


system 


“BP 


noted 
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gency section of the main 480-volt switchboard. This was 
necessary to provide power for contactor operation of circuits 
when the normal supply to the main is out and the diesel 
generator is feeding the emergency section of the main board 
And the carrier frequency oscillator is tied into the emergency 
section of the main board to transmit control pulses to the 
dual coded relays over the 60-cycle feeders to the 120/208 
volt panels and to the electronic relay motors over the 60-cycle 
branch circuits. This operation then obtains both when the 
normal service is feeding the two sections of the main board 
and when the diesel generator feeds only the emergency 
section. Under normal conditions, emergency 840-cycle circuits 
operate as normal circuits, sharing the lighting loads on the 
different floors but operating completely independent. On 
each floor, emergency circuit lamps are interspersed among 
normal circuit lamps to provide widespread lighting under 
emergency conditions 
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277-volt metal enclosed 


type of 
dead front construction. This board 
has a split bus construction to form 


a normal section and emergency 
section. Normally both sections of 
the board are in use. Upon failure 
of normal supply to the board, an 
automatic transfer switch in the 
board disconnects the emergency 
bus section from the normal bus 
section and connects it to the out- 
put of the emergency diesel gen- 
erator. Together, the bus sections 
of the main switchboard supply 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 



















































































feeders to 60-cycle power loads, 
feeders to local step-down trans- 
formers and the motor branch cir- 
cuits to the frequency conversion 
M-G sets. The bus is tapped by cir- 
cuit breakers for disconnect and 
overload protection for all of the 
circuits. For each M-G set, a CB 
in the board provides branch cir- 
cuit protection and motor discon- 
necting means. A motor starter for 
the motor end of each M-G set is 
also mounted in the board. 


Another dual section switch- 


ELECTRIC CLOSET layout in basement is 
similar to that on each floor, consisting 
of normal and emergency branch circuit 
CB panelboards, magnetic contactors in 
enclosures, dual coded relays for ON-OFF 
control by carrier frequency pulses from 
central operations panel of program sys 
tem and a 60-cycle 120/208-volt branch 
circuit panelboard. Carrier pulses oper 
ate coded relays which are motor driven 
n circuits from 120/208-volt panel. Op 
eration of coded relay energizes |] 20-volt 
coils of auxiliary relays which are also on 
120-volt circuits. Contacts in auxiliary 
relays switch 120-volt circuit to coils of 
magnetic contactors controlling 840-cycle 
circuits In emergency panel, only cir 
cuits 1 and 2 are contactor controlled 
Circuit 3 is controlled at the branch CB 
Circuit 5 is a spare 
circuits | to 5 are contactor contr 
and circuit 6 is a spare. Coded 
are provided for emergency circuits 1, 2 
and 5 and for normal circuits 1, 2, 3, 4 
and 5. Photos at left show construction 
details of sections of equipment 


In normal panel 
lled; 
relays 


board mounted in the electric room 
provides protection, disconnect and 
automatic control of high fre- 
quency feeders to lighting panel- 
board locations throughout the 
basement and four floors of the 
building. This board has one sec- 
tion fed by four 30-kw frequency 
generator sets for normal use only 
and a second section fed by three 
30-kw units for use both under nor- 
mal conditions and when emer- 
gency power is derived from the 
diesel generator. Control equip- 
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C.0.— Convenience outlet 


TYPICAL SCHEDULES for electric closet panels show single-line makeup of 840-cycle 


panels and actual layout of 60-cycle panel. 


Basement normal lighting panel ‘’BA”’ 


has the most heavily loaded circuits of any panel in the building. Circuit 3 with 7200 
watts at 600 volts is the most heavily loaded 840-cycle circuit, drawing about 12 amps 


full load under corrected P. F. conditions 


ment in this switchboard turns the 
M-G sets on and off to meet varia- 
tions in load requirements. And 
this control is tied into the overall 
carrier frequency program control. 

A total of seven motor generator 
sets provide the total of 200-kw 
capacity of 840-cycle, 600-volt 
power to the high frequency 
switchboard. Each M-G set is fed 
by a 480-volt, 3-phase, 3-wire cir- 
cuit in conduit from the main 480- 
volt switchboard. The 840-cycle out- 
put circuit from each generator 
consists of three pairs of conduc- 
tors—each pair constituting an in- 
dividual 2-wire, single-phase, 600- 
volt circuit. The three phases from 
the units are maintained separate 
throughout the system. The output 
from each generator is carried in 
conduit to the hi-cycle switchboard. 
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Circuit conductors are No. 


10’s 


These frequency conversion 
units were considered part of the 
hi-cycle lighting system. Their 
function constitutes a form of bal- 
lasting for the lamp loads they 
supply. They were supplied as part 
of the overall high frequency light- 
ing system which was manufac- 
tured by The Wakefield Company, 
who make 840-cycle lighting avail- 
able as a complete system requiring 
only wiring between components 
and connection of the converters to 
standard 60-cycle supply circuits. 

As shown in accompanying illus- 
trations, feeders from the hi-cycle 
switchboard in the second floor 
electric room are carried to electric 
closest load centers on the various 
floors. At each closet, the basic lay- 
out of equipment includes: (1) a 
circuit breaker panelboard for the 


600-volt high frequency circuits, 
(2) cabinet-mounted magnetic con- 
tactors for switching the circuits, 
(3) an enclosure containing dual- 
coded relays which control the op- 
erating coils of the contactors in 
response to signal pulses from the 
central operations panel of the car- 
rier frequency program system, (4) 
unit shunt reactors mounted in 
cabinets and connected into the 
branch circuits on the load sides 
of the contactors, and (5) a 120 
208-volt general purpose branch 
circuit CB panelboard for recep- 
tacle circuits, with one circuit for 
supplying the 120-volt contactor 
coils. 

Circuiting of the high frequency 
lighting units is made at 600 volts 
line-to-line for each circuit. How- 
ever the mid-point of each phase 
winding in each 840-cycle generator 
is grounded, which limits the volt- 
age of each circuit conductor to no 
more than 300 volts above ground. 
This limitation is imposed by sec- 
tion 2113 of the National Electri- 
cal Code. All wire used on high fre- 
quency circuits was downrated 
50%. Branch circuit conductors 
are not smaller than No. 10. A 
minimum of No. 6 conductor was 
set in the specs for hi-cycle feeder 
circuits. In addition to the protec- 
tion provided by the branch CB’s, 
each group of lamps (25 to 50) is 
protected by a low lag cartridge 
fuse rated for 150% full load. 

The high frequency distribution 
system was designed to give posi- 
tive starting for 4-, 5-, 6- and &-ft 
instant-start fluorescent lamps. 
For ballast, a small capacitor is 
placed in series with each fluores- 
cent lamp to provide a 600-ma cur- 
rent through the lamps. These ca- 
pacitor units are made specifically 
for operation of the associated 
lamps at the given circuit voltage. 
Use of capacitors for ballasting of 
individual lamps produces a low, 
leading-current power factor 
which, if not corrected, would load 
down the frequency converters. It 
is necessary to maintain power 
factor at not less than 85% at full 
load for the line into which the con- 
verters work. And this must be 
regulated so the hi-cycle current 
does not exceed the maximum load 
conditions of the converters. To 
compensate for the leading reactive 
current of series capacitance, 
shunt inductive reactance is used. 
For this installation, this took the 
form of unit reactor chokes each 
of which draws a lagging current 
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PROGRAM CONTROL for load operations throughout build- 
IBM carrier frequency system which consists 
¢ transmitter and associated equipment mounted 
f main 480-volt switchboard (left), central opera- 
right) and various 
at the points of controlled 
from the transmitter are triggered from the 
n accordance with a preset program. The 
bus section of the 


ing is provided [ 
of electron 
on back 


tions panel in t 


receivers located 
frequency pulse 
operations 


pulses are coupled 


uilding engineer's office 


panel 


into the emergency 


approximately equal to the leading 
current of the capacitive load. 
Generally, switching of high fre- 
quency branch circuits is provided 
by the coded relays mentioned 
above. These units receive their 
carrier frequency operating pulses 
over the wires used to distribute 
60-cycle electric power from the 
main 480-volt switchboard to the 
120/208-volt panel adjacent to the 
relay enclosure in each electric 
closet. The carrier frequency 
pulses are transmitted from the 
bus in the main _ switchboard 
through 480—120/208-volt trans- 
formers and along feeder and 
branch circuit conductors to the 
sensing device. The coded relays 
actuate contactors in the 2-pole, hi- 
cycle circuits. Although _ this 
switching is normally automatic on 
a pre-determined schedule, manual 
switching of circuits can also be 
obtained with the carrier fre- 
quency system. In some areas, 
where lighting will not be used at 
regular intervals, switching of the 
lamps is made by local 2-pole, 20- 
amp, 600-volt tumbler switches. 
In all cases of switching, power 
factor is corrected before switching. 
Distribution for 60-cycle power 
to air conditioning equipment and 
other motors is fairly conventional. 
Feeders originate in the main 480- 
volt switchboard and are carried 
directly to power loads at 480 volts. 
Supply to 120/208-volt general pur- 


ELECTRICAL CONSTRUCTION AND [AAINTENANCE 


60-cycle energy 


loads. Carrier 


pose panels is made through local 
step-down transformers fed from 
the main switchboard. Dry-type 
transformers are used, mounted 
with vibration absorption material 
to prevent amplification and trans- 
mission of sound vibrations. The 
secondary neutral point of each 3- 
phase stepdown transformer is 
grounded to the nearest water pipe. 

Emergency power is_ tapped 
from the main bus in the 480-volt 
switchboard. If this supply should 
fail, the emergency load is picked 
up by the diesel generator. The 
emergency power load in the build- 


CONSTRUCTION DETAILS are shown at lighting 


480-volt board through capacitors which 
impedance path in the direction of the current flow from the 
transmitter to the bus, 
flow from the bus to the 
control pulses are carried on the 60-cycle circuit conductors 
to devices which respond to the signals 


ese @©ee © #484 


a a 


represent a low- 


but are effectively open-circuit for 


transmitter. All 


Central operations 


panel contains master clock which times and schedules all 
operations, calendar mechanisms for scheduling operations for 
days of the week, switches and pilot lights for control circuits 


ing include: 

1. Exit and emergency lights in 
corridor and elevators. 

2. Up to 50% of lighting in 
vaults, cash, fiscal, accounting and 
part of transit department where 
work cannot be interrupted. 

3. Minimum lighting to prevent 
panic in the event of a failure. 
Intercom and public address 

Air conditioning fans. 

One elevator. 

Sewerage lift pump. 

All IBM machines and floor or 
outlets required for continua- 
of critical work. 


wall 
tion 


ae 


units where large area 


luminous ceiling is lighted from lamps mounted on preassembled wiring 


channels with spacer conduits 


carrying wiring 


between lampholders on 


channels. The high frequency ballasting capacitors for each pair of lamps 


are mounted in the channels 


Channels are rod-suspended from 


slab above 


Large-area, low-brightness lighting equipment was provided by The Wake 
field Company as part of the high frequency lighting system. Finished instal 


lation has plastic diffusers suspended below the 
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Operating Cost- 
One-Third Volume Rule, 
How to Use it 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


QUESTION: 


What is The One-Third Volume Rule? 


ANSWER: 


The One-Third Volume Rule states that a contractor can- 
not expeditiously handle any single project whose vol- 
ume exceeds one-third his average yearly volume for the 
preceding three years. 


DISCUSSION: 


the 
is use the 
tractor hav 


nual 


illustrate one-third volume 
ficures of a con- 
following 


the past 


ing the an- 


volumes for three 
years: 

1955 
1956 


1957 


$195,000 
215,000 
220,000 
Three-year total $630,000 

Average per year 

According to the vol- 
ume rule, the maximum size single 
project that this contractor could 
undertake with impunity would be 
one-third of $210,000, or $70,000. 

Aside from the financial problems 
encountered on an over-sized job, 


$210,000 


one-third 


there are other factors to be con- 
The contractor must be 
able to engineer, superintend and 
man the project. Unless he normally 
has been overmanned, he must ob- 
serve the one-third rule. 

We must compare the manpower 
requirements of the special project 
with those normally experienced by 
the contractor. With sound esti- 
mating, the labor cost nor- 
mally runs from 28% to 33% of the 
selling price, depending on insur- 
ance management markups 
for profit, ete. 

To establish the base labor costs 
for this illustration, we will 


sidered. 


base 


rates, 


use 


30 of the selling price of the 
maximum size project the contrac- 
tor can handle under the one-third 
Thus. 30% of $70.000 
Using a labor rate of 
per hour, this would renre- 
a total of 6,000 manhours 
In the aceomvanving table, 


volume rule. 
is $71,000. 

$3.50 
sent 

line 
three shows the mannower reouire- 
ments for a 


Droiect manhours 


duration ) 
&.A00 


(ootimum 
requirine 
7). Here. the averace de- 
eolumn 20) 


(column 
mand for the nroiect 
is 8.5 men: and maximum demand 
(column 16) for peak period is 12 
men. Since we have a 6,000 man- 
hour project. we will use eight as 
the average and 11 as the maximum 
number of men required. 

The average annual volume of 
$210,000 (over a 3-vear period) 
must be used to establish the man- 
power demand normally experi- 
enced by this contractor. Again, 
use 30% of the selling price for 
base labor cost and the $3.50 ner 
hour rate and follow the procedure 
noted ahove. 

Then, 30% of $210.000 is $63.000. 
Divide this by the $3.50 rate and 
get 18.000 manhours for the aver- 
age annual volume. Assuming 2,000 
hours per man per year, the aver- 
age number of men employed would 
be nine (18,000 ~ 2,000). 


Alth 
employs 


igh the contract 

nine men, all of 

ular mechanics would not be avai 
able for the $70,000 project. Si 
of them would be on other c 
work 


ntract 
wv taking care of routine calls 
for regular customers. 

Assume that five regula: 
ployees were available for the 
project. The rest of the crew would 
have to be picked up in the open 
market. During the peak period, 
there would be five regular em- 
ployees and six (over 50% of total 
crew) outside men. Under ordinary 
conditions, one outside man to each 
seasoned employee is the maximum 
that can be used to get satisfactory 
results. 

Exceptions: Contractors engaged 
in certain types of specialized con- 
struction work, such as railroad 
electrification, overhead power lines 
and the like, must be prepared for 
volume fluctuations and figure their 
work accordingly. With careful 
management, contractors often are 
able to handle very large contracts 
for regular customers and in other 
cases where variables known. 

For further the 
“one-third-volume rule” and excep- 
tions, see page 156, Electrical Esti- 
mating (McGraw-Hill Book Com- 
pany). 


are 
discussion of 
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CONSTRUCTION PERIODS FOR ECONOMIC OPERATION 
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L-PERIODS BASED ON PROGRESS FREE OF INTERFERENCE FROM OTHER 
OPERATIONS 2-—CONTRACTOR MUST BE MANNED, EQUIPPED ANDO 
ORGANIZED TO EXPEDITIOUSLY CARRY ON THE WORK. 4-29-56 
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New York City seeks safety in..... 


High Capacity 
Secondary 
Services 


A rundown on proposed official clarifications of New York City’s electrical 
code designed to insure safe installation of secondary voltage services of 
high current rating. Also included are comments by Eitingon & Schloss- 
berg Associates, consulting electrical engineers, New York, N. Y., who are 
thoroughly experienced in the many problems arising from high current 


services. The discussion here is of wide interest in many cities and areas 


where service capacities are growing rapidly. 


EW YORK CITY is hard at work 
N on the problem of minimizing 

potential hazards to life and 
property entrances 
with high short-circuit 
currents. At various meetings, rep- 
resentatives of all segments of 
the industry—consulting engineers, 
electrical contractors, electrical 
code inspection authorities 
and electrical manufacturers—have 
studied and discussed the problem 
of providing and effective 
equipment installations for high 
capacity These discus- 
sions correlated the various ele- 
ments required in a service ar- 
rangement—short circuit protection 
with sufficient interrupting capac- 
ity, location of this protection for 
maximum disconnect 
means with adequate interrupting 
ability and ready accessibility of 
the disconnect for effectively isolat- 
ing the electrical system from its 
supply. Economy considerations 
pitted the switch against the CB; 
operating realities divided service 
protection into two distinct needs 
—operating overload and short cir- 
cuit; use of unswitched fuses at 
service stabs offered some advan- 
tage; use of remote-control for dis- 
connect seemed to have a lot of 
merit. The overall problem is com- 
plex. But discussion continues and 
progress has been made. 


due to service 


available 


and 


safe 


services. 


effectiveness, 
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Proposed Bulletin 11 of the New 
York City Department of Water 
Supply, Gas and Electricity covers 
rules for assuring maximum safety 
in large capacity secondary serv- 
ices. It applies to service equip- 
ment, service feeders, switchboards 
and switchboard rooms for opera- 
tion at 120/208 volts or 460/265 
volts. These proposed requirements 
constitute one set of conclusions 
from the continuing discussion. In 


the Bulletin, they are described as 
supplemental and clarifying regu- 
lations which establish specifics 
of minimum installation methods. 
However, additional safeguards 
may be required to meet the con- 
ditions of a particular job. To as- 
sure clear understanding of the re- 
quirements set forth, the bulletin 
has a prefatory section of defini- 
tions of important terms. These 
are shown in an accompanying list. 
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DEFINITIONS OF TERMS 


SERVICE DISCONNECTING MEANS is a switch or circuit breaker (with or without overcur- 
rent tripping device) to be located directly at and connected to the electric utility 
company's service terminals (stabs). 

SERVICE STABS are the electric utility company’s end terminals located at the point where 

customer accepts electric service. 

SERVICE INTERRUPTING FUSE is a current-limiting fuse of the “silver-sand” type, or other 
type of fuse with equivalent performance, to be located directly at the service entrance 
(service stabs) and capable of interrupting the maximum short-circuit current available 
at this point. 

SHORT-CIRCUIT CURRENT shall mean the current available under “bolted” short-circuit 
conditions. 

BUS is a solid conductor whose form may be a rectangular flat bar or a tube of rectangular 
or circular cross-section. 

BUSWAY is an assembly consistit 
The busses are arranged in a pattern depending on the service intended and each bus is 


ig of a group of busses enclosed in a suitable metal housing. 
mounted on insulating supports which effectively hold the bus group in the required 
pattern. 

SERVICE BUSWAY is a busway designed for use between the service equipment at the service 
stabs and the main switchboard. Each bus-bar of a service busway shall be individually 
covered with approved insulation for its entire length. 











without exceeding a 
rise of 30°C. 
If located in the switchboard 


The major provisions covering quate and coordinated design. temperature 
service installations are as follows: B. The service disconnecting 
SERVICE EQUIPMENT (Over means may be a pressure-contact C. 
the service 


1200 amps switch or a circuit breaker of ade- room, 

A. Each service feeder, whether 
of the busway type or insulated- 
conductors-in-raceway type,  de- 
signed for more than 1200 amps, 
shall be protected directly at the 
service takeoff (service stabs) by a 
service disconnecting means and 
service interrupting fuses of ade- 


quate design. The disconnecting 
means shall be of the dead-front 
type. It shall be capable of opening 
under 150% of its rated current at 
rated voltage, many times, without 
damage. When installed in service 
with the necessary overcurrent pro- 
tection, it shall carry its rated load 
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disconnecting 
means, in addition to having local 
manual operation, shall be designed 
and installed for remote operation 
from outside of the switchboard 
room, by either mechanical or elec- 
trical controls. When located out- 
side of switchboard room, a service 
disconnecting means shall be di- 
rectly from a_ public 
space, without obstructions. 

D. Service interrupting fuses 
shall be of the silver-sand type or 
equal in performance. They shall 
be of the current-limiting type with 
high-current interrupting capacity 
and capable of interrupting the 
maximum available’ short-circuit 
current to which they may be sub- 
jected. 


SERVICE 


accessible 


BUSWAY 


A. The bus structure of a bus- 
way may consist of copper or alu- 
minum conductors mounted in ap- 
proved insulating supports properly 
spaced and braced to withstand the 
maximum stress of short-circuit 
currents to which the bus structure 
may be subjected. Busways shall 
be installed with adequate provi- 
sions for expansion and contraction 
to avoid stresses under expected 
conditions of loading. 
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B. The busway enclosure may be 
of aluminum or steel and may be 
provided with ventilating panels. 
Steel enclosures may be used only 
for busways rated at not more than 
1000 amps, unless the conductors 
are interleaved, to keep heating due 
to induction within safe tempera- 
ture limits. 

C. Bus joint surfaces shall be 
ground smooth and silver-plated by 
the electric process. Joints between 
busses shall be made by means of 
clamping or bolting devices which 
will automatically maintain contact 
pressure under all conditions of 
normal operation. 

D. The complete busway shall be 
capable of carrying its rated cur- 
rent and rated voltage, continu- 
ously, without exceeding a tem- 
perature rise of 55°C above a 30°C 
ambient, when mounted in any po- 
sition required by job conditions. 

E. A dielectric strength test 
shall be performed on each section 
and each fitting of the busway be- 
fore it is shipped to the job site. 
Tests shall be made at not less than 
2200 volts ac, 60 cycles between each 
bus and grounded enclosure and be- 
tween “live” parts of opposite 
polarity. 

F. Busways may be used 
for installations. Minor 
deviations from this rule may be 
approved, if justifiable, to meet 
peculiar field conditions. 

G. In the 
ways each bus shall be individually 
covered with approved insulation 
for its entire length. This includes 
that part of which 
through the insulating support. 
Bus joints may be insulated with 
removable molded covers. 


only 
exposed 


case of service bus- 


bus passes 








pore cee —s | 


SERVICE BUSWAY 
H. Horizontal service 
shall be kept at a minimum height 
of 9 ft 6 ins. above floor to the 
underside of busway enclosure, ex- 
where connections are made 
to service equipment or _ switch- 
board. 
SWITCHBOARD ROOMS 
ice over 1200 amps) 
A. The switchboard room shall 
be provided with at least two sepa- 


busways 


cept 


(Serv- 
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rated means of egress located at 
opposite ends of the switchboard 
room, affording direct and safe 
access to a public space. 


mii lt 
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Switchboard _ 


7. 
fA 


PLAN OF SWITCHBOARD ROOM 


B. All component parts. of 
switchboards or main distribution 
boards connected to the load end 
of service feeders shall be de- 
signed and constructed to safely 
withstand the maximum mechani- 
cal stresses and electrical impact 
to which these component parts 
may be subjected under bolted-fault 
short-circuit conditions. 

C. A thermostatically actuated 
alarm system audible to respons- 
ible personnel shall be provided to 
give warning of a rise in the tem- 
perature of the switchboard room 
beyond 50°C. The alarm circuit 
shall be supplied from a separate 
fused tap placed on the service side 
of the interrupting fuses. 

D. If, because of special condi- 
tions, service disconnecting means 
permitted to be installed on 
switchboards, these shall be of the 
dead-front type. A cir- 
cuit breaker and its associated 
fuses shall be mounted on the same 
side of the switchboard, either 
front or back. 

GROUNDING 

A. Although it is essential that 
proper equipment grounding be 
provided for all types of electrical 
service, it is particularly impor- 
tant that grounding procedures be 
carefully engineered in the case of 
ac services larger than 1200 amps. 
In every case, the grounding path 
must have an_ impedance 
enough to pass sufficient current in 
excess of that required to open the 
overcurrent device. 

B. It has ascertained that 
using the structural steel of a 
building for equipment grounding 
purposes results in a grounding 
path of relatively high impedance. 
Therefore, this method of ground- 
ing will not be permitted for high 
current capacity installations. 

C. Service interrupting fuses 
shall be located directly at the serv- 
ice stabs and the service equipment 
ground connections as direct as pos- 


are 


switch or 


low 


been 


sible to insure a low-impedance 
grounding path. 

D. Busway sections shall be con- 
nected to one another in a manner 
to provide a low-impedance ground- 
ing path to assure operation of the 
overcurrent device as intended. If 
the impedance path of the busway 
enclosures is not low enough, rein- 
forcing ground bars shall be pro- 
vided in parallel to reduce the im- 
pedance of the grounding path. 

E. Switchboards shall be pro- 
vided with a ground bus placed as 
practical to the phase 
busses to keep the mutual imped- 
ance at as low an impedance as 
possible. Frames and steel panels 
shall be grounded effectively. 


close as 


Engineers’ Analysis 


In response to the above Bulletin 
11, one consulting electrical engi- 
neering firm in New York City of- 
fered their comments in a spirit of 
industry cooperation. This was the 
firm of Eitingon & Schlossberg As- 
sociates. Expressing their deep in- 
terest in and entire agreement with 
the intent of the Bulletin, they set 
forth recommendations 
engineering analysis and their ex- 
perience. These comments proposed 
practical ways by which the Bulle- 
tin provisions can be effectively ful- 
filled. They formally 
mitted to the Commissioner of the 
Department of Water Supply, Gas 
and Electricity. 

The following are the comments 
of Eitingon & Schlossberg Associ- 
ates: 

1. The Department 
that all large 
overcurrent devices 


based on 


were sub- 


should re- 
main service 
have guaran- 
teed interrupting capacity 
of 250,000 RMS amperes. 

The provisions of the 
requiring 


quire 
ratings 


Bulletin, 
proximity of the 
service disconnect means and over- 
current protection to the electric 
utility company service terminals, 
eliminate the possibility of intro- 


close 


ervice Overcurrent 

otection guaranteed 
0 sofely interrupt 
250,000 RMS 
asymmetricai amperes 


at fi 


ull recovery voltage 
Upp _ 
0 Pp——= one full 
building switchboard Edison 
take -off 


- 
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ducing high reactance, current- 
limiting bus or other such elements 
into the system. These provisions 
thereby throw the entire burden of 
interrupting the utility company’s 
deliverable short circuit currents 
upon the service overcurrent pro- 
tection devices. Since the various 
calculations which we have made 
for different projects (based on 
utility company system impedance 
values furnished to us by the 
Consolidated Edison Company) in- 
dicate that such short circuit cur- 
rents may exceed 200,000 RMS as- 
symetrical amperes, and since most 
of the interrupting capacity in- 
formation regarding overcurrent 
devices available from manufac- 
turers is not presented with guar- 
antees, where such high currents 
are involved, we believe that the De- 
partment should publish a standard 
requirement that all main service 
overcurrent devices, for service in- 
stallations consisting of one or 
more full Edison take-offs, shall be 
guaranteed to safely interrupt 250,- 
000 RMS asymmetrical amperes at 
full recovery voltage. 

We believe that the enforcement 
of this requirement on all services, 
as mentioned above, is not unrea- 
sonable, due to the fact that the 
Edison Company’s continuing re- 
inforcement program may tomor- 
row introduce these high short cir- 
cuit currents into buildings where 
they do not exist today. 

If investigation shows that guar- 
antees of the nature required will 
not be forthcoming from the manu- 
facturers, it may be necessary for 
the Department to approach the 
Edison Company with the idea that 
they should establish practices to 
limit the available short circuit cur- 
rents at service take-offs to a value 
which will 
de- 


manufacturers 
their overcurrent 

vices can handle. 
2. The Department should indi- 
cate a preference for a coordinated 


the 


guarantee 


selective system of overcurrent pro- 
tection for main service and feeder 
installations. 


Compliance with the recommen- 
dations mentioned in Item 1 above, 
may achieved by the 
use of fast acting high interrupt- 
ing capacity main service fuses 
backing up conventional systems of 
feeder overcurrent protection. Such 
installations are non-selective and 
reflect feeder faults through to the 
main overcurrent Since 
main service in any large 
building frequented by the public, 


possibly be 


devices. 


loss of 
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A fault on load side of any feeder protection 
should cause operation of protective device 
for that feeder without operating main service 
overcurrent device 





~— 


Main service 


overcurrent device 
~ 


Feeder overcurrent 
devices 


COORDINATED 
SELECTIVE PROTECTION 


may in itself represent serious haz- 
ards and financial loss, the Depart- 
ment may feel it desirable to show 
preference for a coordinated selec- 
tive system of overcurrent protec- 
tion throughout a switchboard and 
service installation. Each element 
of such a coordinated system can 
handle the maximum short circuit 
current and will take out of opera- 
tion only the faulted part of the 
electrical system. 

3. The Department should indi- 
cate more complete requirements 
regarding the construction of serv- 
ice switches. 

After careful consideration, we 
have come to the conclusion that 
both New York City and National 
Electrical Codes give a general av- 
proval to the use of an isolating 
switch as a service disconnecting 
means. We have always considered 
that a general acceptance of an iso- 
lating switch for a service discon- 
necting means is not satisfactory, 
and we are very gratified to note 
that Bulletin 11 attempts to place 
more stringent requirements on the 
construction of an isolating switch 
so that it will be 
service disconnecting switch. We 
feel, however, that Bulletin 11 is 
not complete enough in outlining 
these requirements. 

The paragraph stating that a 
service switch shall be capable of 
opening under 150% of its 
current at rated 
times, without 


suitable for a 


rated 
many 
damage, should be 


voltage 


SERVICE DISCONNECT 


revised to read: “The switch shall 
be capable of opening under 150% 
of its rated current at rated volt- 
age and 80% power factor, at least 
50 times without the need to re- 
dress the main blades to maintain 
rated continuous’ characteristic 
(i.e., temperature rise), or to re- 
dress or replace any auxiliary arc- 
ing contacts to assure their proper 
functioning as protection for the 
main blades. 

4. The Department should make 
additional requirements regarding 
the remote control and operation of 
main service disconnecting means. 

We believe that a remote control 
device for opening the main serv- 
ice disconnect means is an excel- 
lent suggestion which should not 
be limited to disconnect means 
located in switchboard rooms, but 
should be furnished immediately 
outside the entry to any space in 
which the disconnect means is 
located. The remote control device 
should be a break glass switch to 
avoid accidental operation. 

We recommend the posting of in- 
structions calling for periodic op- 
eration of the main disconnecting 
means through its remote control, 
to prevent freeze up. The instruc- 
tions should require that a record 
be kept attesting to such operations 
and should limit the time of opera- 
tions to periods of light load. 

5. The Department should revise 
the permissible temperature 
ratings of service busways. 

In the 
tion that service busways be 
mitted a 55°C 
30°C. We do not 
wise since with the service discon- 
nect properly rated at no more than 
a 30°C rise, heat will flow from the 
busway into the switch. 

6. The Department should per- 
mit a specified maximum distance 


rise 


sulletin there is an indica- 
per- 
ambient 
this is 


rise 


over 
believe 


between service stabs and main dis- 
connect means and overcurrent de- 
vices, 

The Bulletin states that the serv- 
ice disconnecting means and over- 
current protection shall be located 
directly at the service take-off. We 
believe that this requirement 
should be modified to the 
that a maximum permissible length 
of bus or 


extent 
uneneased conduit be 
specified between the utility 
pany and the 
main disconnecting 
and 
a maximum length should be estab- 
lished and 


com- 
service terminals 
service means 


overcurrent protection. Such 


somewhere between 5 


Continued on page 154 
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Research Reveals Need for 


HIGHER 
LIGHTING 
INTENSITIES 


Eight-year study at University of Michigan’s Vision Research Laboratories 


results in new optical device and measuring technique for determining light- 


ing needs, provides new scientific basis for markedly higher illumination levels 


than are now recommended. 


significant developments that 

has occurred in the lighting in- 
dustry since Edison’s invention of 
the electric lamp 79 years ago, was 
unveiled and reported on earlier 
this year. It is a new evaluating 
system for determining, scientif- 
ically, the amount of light required 
to perform any practical seeing 
task comfortably and _ efficiently. 
The new system, which indicates 
the need for moderate to sharp in- 
creases in recommended lighting 
levels for a broad variety of specific 


): of the most dramatic and 


By Berlon C. Cooper 


visual tasks encountered in stand- 
ard lighting practice, is the result 
of an 8-year comprehensive study 
conducted at the Vision Research 
Laboratories of the University of 
Michigan. This study was made, 
and is being continued, under the 
supervision and guidance of Dr. 
Richard H. Blackwell, director of 
the Michigan laboratories, and a 
team of University of Michigan re- 
search specialists in optics and psy- 
chology (see “Lighting Break- 
through” by Wm. T. Stuart, page 
55, EC&M, April, 1958). It has al- 


TABLE | — Footcandle Values for Various Office Visual Tasks 





Visual Capacity (APS) 





Task Description 


3 5 7 





Sample of shorthand copy 
with No. 3 pencil 


Typed original, good 
ribbon 


Typed carbon, fifth copy 


Thermofax copy, poor 
quality 




















Suprathreshold Visibility Factor 15 
99% Accuracy (Maximum Practica!) 


APS — Assimilations per Second 
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ready become known, and is com- 
monly referred to, as the “Blackwell 
Report”. 


The New System 


Dr. Blackwell began developing 
his new system in 1950, with a 
painstaking series of studies to es- 
tablish how accurately a variety of 
subjects could determine the pres- 
ence of circular targets of diverse 
sizes exposed to view for varying 
periods. The targets were designed 
to simulate various degrees of “diffi- 
culty” in seeing specific objects 
under varying conditions. Scores of 
thousands of readings were re- 
corded and carefully catalogued. 
These data became the cornerstone 
of the system which is based on the 
scientific fact that “an identical 
amount of light is required to per- 
form any visual task of total equal 
difficulty”. Thus, Dr. Blackwell ex- 
plains, “if the lighting engineer 
knows the amount of light required 
to perform a given visual task, he 
can accurately specify the amount 
of light required by another task 
equally difficult to see’. 

To relate his accumulated basic 
data to any given seeing task, Dr. 
Blackwell developed a complex op- 
tical instrument which he calls a 
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FIELD TASK SIMULATOR is one of the devices designed, constructed and used by 
Vision Research Laboratories, Univ. of Michigan, to provide needed data in study 
to determine how much light is needed to see various visual tasks comfortably and 


efficiently 


Visual Task Evaluator (VTE). 
With this device he can view a 
seeing task of unknown lighting 
requirements at threshold—or just 
bare visibility—match it to a test 
object of known lighting require- 
ments, and quickly determine the 
lighting requirements for the see- 
ing task from the collected statis- 
tical data. The indicated lighting 
requirement thereafter needs only 
simple mathematical adjustment to 
compensate for the differences be- 
tween the standard data, collected 
under optimum laboratory condi- 
tions, and actual conditions in the 
field. 


How Eye Sees 


While conducting his 8-year 
study, Dr. Blackwell recognized that 
the average eye sees or “assimi- 
lates” visual information by bits, 
and that the level of illumination 
determines the number of assimila- 
tions the eye can make in a one- 
second interval. He states that the 
average eye “is easily capable of 
making ten such assimilations a 
second if the light level is suffi- 
ciently high’’. 

The number of assimilations per 
second determines the amount of 
information the eye has absorbed, 


“and the more information the eye 
has absorbed, the higher the rate 
of performance is likely to be’’, ac- 
cording to Dr. Blackwell. 


Illumination Levels 


Included in the Blackwell Report 
are summary data covering recom- 
mended illumination levels for 56 
practical visual tasks. For each of 
these visual tasks, illumination 
values are given for five different 
values of visual capacity, or Assimi- 
lations Per Second (APS) that is, 
for APS of 1, 3, 5, 7 and 10. Table 
I gives data from the report for 
four visual tasks encountered in 
offices. 

In reporting on the application 
of the Blackwell technique to IES 
Recommended Lighting Practice 
recommendations, C. L. Crouch, 
IES Technical Director, states that 
the Society’s technical committees 
have adopted five assimilations per 
second (APS) as a reasonable aver- 
age level of desired performance. 

In its interpretation of the Black- 
well data, the IES Committee on 
Recommendations of Quality and 
Quantity of Illumination has listed 
the 56 visual tasks covered in the 
report in terms of visual task diffi- 
culty as obtained by actual measure- 
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ment. These are: easy, ordinary, 
difficult, very difficult, and most 
difficult. This listing will serve 
as a basis for the classification of 
unrated visual tasks. Typical ex- 
amples are given in Table II. The 
Committee has also. established 
brightness ranges for these five 
levels of task brightness, which 
are given in Table ITI. 

In establishing new recommended 
illumination values, IES technical 
committees have been asked to con- 
sider engineering judgment based 
on economic factors, and to conform 
footcandle values into a sequential 
order of 10, 15, 20, 30, 50, 70 and 
100: (x 0.1, x I, =x 10, x 100, and 
x 1000 as required). The new foot- 
candle values so determined will 
be published in the Society’s revised 
edition of the IES Lighting Hand- 
book, due to be released early in 
1959. 

Representative of the range of 
necessary lighting intensity modi- 
fications indicated by the new meas- 
uring technique are the following: 

e For desk-level illumination for 
an accountant, an increase in foot- 
candles from the presently-recom- 
mended 50 to a minimum of 150; 

@ In school tasks involving writ- 
ing with soft-lead pencils, an in- 
crease from the presently-recom- 
mended level of 30 footcandles to 
60; 

e For the work area of a drafts- 
man, a fourfold increase over pres- 
ent recommendations is indicated 
from 50 to 200 footcandles; 

ein the garment industry, need 
for greater footcandle increases is 
indicated. For example, for such 
tasks as viewing orange chalk mark- 
ings on light brown tweed, the 
system shows a required 266 foot- 
candles, compared with present 
recommendation of 40 footcandles. 

e Initial tests have indicated, 
however, that no modifications of 
existing recommendations for many 
seeing tasks will be necessary. 


IES Sponsored Study 


Dr. Blackwell’s work since 1950 
has been supported by the Illumi- 
nating Engineering Research In- 
stitute, an independent research 
body of the Illuminating Engineer- 
ing Society. It is one of several 
individual, but related, light and 
vision studies already completed, or 
now in progress, under IERI spon- 
sorship, which serves as a medium 
for meshing the basic search for 
scientific unknowns with the vital 
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public need to learn the influence 
of light on living. 

The new evaluation system is 
considered to be the most scientif- 
ically accurate and most compre- 
hensive technique for determining 
the lighting needs of specific visual 
tasks thus far devised, according 
to C. L. Crouch. 

The new system for determining 
lighting needs has been described 


and discussed by Mr. Crouch at the 
various IES Regional Conferences 
held during the spring months. It 
has also been announced that Dr. 
Blackwell will be on the program at 
the Society’s annual National Tech- 
nical Conference to be held in To- 
ronto, Ont., Canada, August 17-22, 
at which time he will further dis- 
cuss his system in detail. 

Some idea of the scope of this 


TABLE Il — Classification of Typical Visual Tasks* 


Task Description 


Required Required 
Brightness Reflectance Illumination 
(Ft-L) (Ft-C) 





EASY TASKS 


White chalk mark on blue serge cloth 
Gray line defect on black cloth 


Sample of ink writing, one 6th grade student 


Price tag, ink 


No. 2 pencil on tracing paper over blueprint 


White chalk on gray cloth 


Pattern threads, men’s silk and wool suiting 


Pattern threads, white handkerchief 
Skip defect, viewed from 16 feet 
ORDINARY TASKS 


Small skip defect, viewed from 30 inches 


DIFFICULT TASKS 


Samples of No. 2 pencil writing 
Orange chalk on light brown tweed 
Dark brown raised threads on silk 


Sample of shorthand copy with No. 3 pencil 


Typed carbon, fifth copy 
Brown color difference in cloth 


VERY DIFFICULT TASKS 
Price tag, pencil 
Thermofax copy, poor quality 


MOST DIFFICULT TASKS 


Blue-gray raised threads on silk 
Pocket stitching, tan skirt 
Chip grain, viewed from 16 feet 


White line on blueprint, tracing paper overlay . 59 


Brown thread stitching on brown silk tweed 
White chalk on tan cloth 
Brown stain on gray cloth 


.20 d 10.4 
66 d 27.5 
1.05 1.38 
2.36 3.10 
3.88 6.58 
6.92 21.0 
7.24 32.9 
8.97 9.86 

71. 


.046 9650. 
53 1890. 
i 6470. 
5090. 
42 10,000. 
24 10,000. 
12 10,000. 





“Taken from the 56 practical tasks in the Blackwell report, and based on five Assimilations 


per Second (APS), suprathreshold visibility factor 


practical). 


15, and 99% accuracy (Maximum 


TABLE Ili— Five Levels of Seeing Task Difficulty 





Difficulty of 
Seeing Task 


Brightnesses 
(Footlamberts) 


60°. 
Reflectance 
(Footcandles) 


6% 
Reflectance 
(Footcandles) 





Below 18 
18-42 
42-120 

120-420 

420 up 


Easy 
Ordinary 
Difficult 
Very Difficult 
Most Difficult 


30 down 

30-70 

70-200 
200-700 
700 up 


300 down 

300-700 

700-2000 
2000-7000 
7000 up 





Footcandles depend upon 
equals footcandles needed 
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reflectance of visual task 


Task brightness divided by reflectance 


research project is revealed in a 
statement by IES President Kirk 
M. Reid, who said “Quite possibly 
in number of observations, research 
staff, and investment, the Blackwell 
studies over the past 12 years equal 
or approach the total of all former 
studies relating lighting and see- 
ing”. Observations are estimated 
at some ten million, the Vision Re- 
search Institute has a staff of over 
40, and there is an investment of 
more than $1,500,000 in all areas 
of vision research. 

President Reid aptly summar- 
ized the significance of the Black- 
well Report in a one sentence state- 
ment: “For difficult visual tasks 
occurring widely in actual practice, 
there is verification of need, from 
the standpoint of visibility alone, of 
markedly higher illumination levels 
than are now recommended”. 


Industry's Responsibility 


Impact of the Blackwell studies 
on the lighting industry will be 
great. Just how great will be de- 
termined by how the new data are 
interpreted and used by the indus- 
trv. The manufacturers of light 
sources and lighting equipment are 
studying the data, and discussing 
it at length and in detail, in an 
effort to interpret and the 
new data to their own respective 
operations. Consulting engineers, 
lighting consultants, electrical con- 
tractors and others will be inter- 
ested in the data, and how they can 
apply and use them. 

In recent years, the lighting in- 
dustry has been placing major em- 
phasis on lighting quality, rather 
than on 
effort to improve seeing comfort 
and to make lighting installations 
acceptable even at the low lighting 
intensities then being installed. 
Now, the Blackwell data provide a 
new scientific for 
quantity, and for higher footcandle 
recommendations. Key factor will 
now be task brightness 
related to contrast values, under the 
conditions outlined in the report. 
This scientific method for establish- 
ing footcandle recommendations 
also takes the charge of “too high 
lighting levels” off various seg- 
ments of the industry on a self- 
interest basis. Properly interpreted 
by producers, specifiers, sellers, in- 
stallers and users of lighting equip- 
ment, the Blackwell studies can 
play a vital role in a new and dy- 
namic growth in lighting. 


relate 


lighting quantity, in an 


basis lig ting 


required 
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MAXIMUM NATURAL LIGHTING augments 10 watts/sq-ft of 
artificial illumination in this functional commercial structure 
wherein all service facilities are concentrated in a center core 
thereby leaving peripheral areas unobstructed for planning 
flexibility. Buildina completely air conditioned, served | 
automatic elevators and powered through substations Iccat 


at the tor wel s in the basement 


Electrical systems installation for. . . 


Clieveland’s 
24-Floor 
Office 
Building 


. includes lighting intensities as high as 450 
footcandles, dimmer control, low-noise-level 
transformers, innovations in local power distri- 


bution and comprehensive grounding system. 


By Hugh P. Scott 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
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$17-MILLION 24-floor shaft of 
A aluminum and glass—first new 


skyscraper to alter Cleveland’s 


skyline in nearly three decades 
features top-flight lighting, year- 
round climate control, high speed 
automatic elevator service and un- 
usual flexibility for transforming 
and distributing multi-voltage 
power to serve modern commercial 
requirements. 

Rising to a height of 300 ft, the 
rectangular structure has a func- 
tional center core where all build- 
ing services are concentrated. This 
provides completely unobstructed 
peripheral floor space where day- 
light can augment artificial illumi- 
nation; where possibilities for 
arranging office facilities are un- 
limited, and where sealed windows 
(cleaned from. exterior electric 
travelling “‘stages’’) exclude dust, 
dirt and smoke from the building’s 
interior. Moreover, all space is con- 
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LOW VOLTAGE RELAYS with 24-volt de coils operate 277 SERIES OF BOXED FIXTURES (left), equipped with Honeylite 
volt fluorescent and 120-volt incandescent lighting installed cellular bottom panels, contain both white fluorescent and 
above luminous ceiling in auditorium. Control is possible from colored incandescent lamps. All boxes and lighting compon- 
either of two switching and dimming consoles recessed int ents are separately circuited and dimmer-controiied to permit 
theatre wall panels variations of pattern, tonal values and inten 


ditioned by filtered, humidified and floor auditorium which can be used facilities. It is illuminated by four 
temperature-balanced air provided either as a 120-seat theatre or as a continuous rows of fluorescent fix- 
by a central 2000-ton multi-zone combination demonstration-train- tures plus three additional rows of 
cooling installation. ing kitchen area. 150-watt PAR lamps on_ 6-in. 

In this modern building, lighting As indicated by the drawing di- centers. Strip fluorescents are 
is excellent both in quality and in- rectly below, a 14-ft-deep stepped- warm white in color and operate at 
tensity; one of several illumination stage contains a 9-ft turntable and 120 volts. Incandescent spots are 
highlights being found in a first- extensive multi-voltage receptacle alternately red, blue and white; 





ak: pI Z 
WW. Fluorescents, 
= Turntable SOW white spots 
reer Detail STAGE Air conditioning 
“@OO®D®®®®\ }~ ¢ grille - 
KISOW PAR lamps A -I50W colored 


8) \1®E ; | Control | si vthe ge. 
~® ® ® ®® Curtain line station behind cee 
eee camer 4 af Air conditioning e 
®MOQOO® | fF grille 
Auditorium & 
demonstration 
kitchen 


Luminous ceiling with 
4 fluorescents in each 
¥ 


Sliding partition ¥ Entrance ~ Tit ; : 2x4-ft box anc 
Control } if i @jii; | incandescent PAR lamps 


station fF See Detail ‘'B’ ‘ i. as indicated 
4 


Public & — Public & 
|_ display area || “ display area 


Metal hooded“ —~1Sliding doors [1 4 " 
range area Padi ~—____tow bay} Detail D 2-200W PAR lamps in 


High boy , each ventilated unit 
’ 


| [ Lamps turn off automatically 
Luminous ceiling Control : when sliding doors open 
Station . P Detar! _ C | 


Detay ¢: 









































Exterior glass wall .4-I5W WW FI lamps 


Automatic ~ per fixture 


| 
vestibule doors | 
AUDITORIUM AND FOYER PLAN Ly \ Si 











AUDITORIUM and demonstration kitchens are lighted by wide variety of mediums; a few of which are indicated by the detail 
sketches showing (a) section of typical lighting above stage, (b) spot- and flood-lighting above side alcoves, (c) luminous ceiling 
panels combining incandescent with fluorescent sources, (d) line of alternate PAR lamps and ventilating units in lobby, and (e) 
square luminous fixtures above vestibule entrance. 
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ALCOVES olong sidewalls of demonstration kitchen (separated 
from main auditorium area by air-conditioning grille) are top- 
lamps, 
white spotlight units, and recessed fluorescent strips. 

1s is provided by variety of receptacles 


lighted by valance-shielded colored 


for demonstrat 


are dimmer controlled and operate 
at 120 volts. All stage lighting is 
mounted overhead in recessed ceil- 
ing troughs, and each color is sepa- 
rately circuited to permit tonal 
control. 

Over both the demonstration and 
training areas a suspended lumin- 
ous ceiling (consisting of etched 
Honeylite panels that provide 60- 
degree shielding) is supported by 
an aluminum T-bar grid. This ceil- 
ing is hung beneath an installation 
of 96 special 2- by 4-ft 11l-in. deep 
boxes; each box containing four RS 
fluorescent lamps on 6-in. centers. 
Related ballasts are single-lamp 
fused dimmer-type units, providing 
277 volts for lamp operation and 
controlled through relays with 24- 
volt de coils. In addition, 50 of the 
boxes also contain two 150-watt 
PAR lamps each (pink and blue- 
white), while the remaining 40 
boxes contain single white incan- 
descent spots. These spotlights are 
likewise dimmer controlled so that 
lighting patterns may be varied by 
color and intensity as well as by 
boxed modules. 

Wall both of these 
main are additionally top- 
lighted by ceiling-recessed WWX/ 
RS fluorescent strips, adjustable 
incandescent white spots, valance- 
shielded colored PAR-38 down- 
lights, and ranges) vapor- 
tight fluorescent and incandescent 
fixtures. 


alcoves in 


areas 


over 


Low-Voltage Dimmer Control 


Lighting control is from either of 
two wall-recessed consoles; these 
containing pushbuttons and remote 
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PAR 





recessed consoles 
adjustable 
Power 


control switches, pilot lights and 
back-lighted illuminated name- 
plates, potentiometers and mag- 
netic contactors. 

Dimming of theatre lighting is 
by means of eight motor-operated 
transformer-type non-interlocking 
dimmer equipments with 11 auxili- 
ary units and five potentiometer 
controllers. Dimmer motor drives, 
operating on 24-volt dc, are de- 
signed to vary lighting intensities 
from off to full-brightness in an 
interval of 14 seconds. Related re- 
lays, timers, rectifiers and special 
boost-and-buck single-phase 120 
32-volt transformers are contained 
in free-standing panels located out- 





CONTROL of lighting in theatre is from either of two wall- 
containing 
pushbuttons, illuminated nameplates and pilot lights, magnetic 
controllers and dimming potentiometers. Steel shutters may be 
rolled up from bottom and locked when consoles are not in use. 


remote-control switches and 


the theatre proper, based in 
wall niches in an adjacent corridor 
of the building. 

Since (in addition to stage facili- 
ties) all walls of the theatre are 
liberally equipped with close-spaced 
multi-voltage receptacles; since 
open floor areas of the demonstra- 
tion and training kitchens are addi- 
tionally equipped with underfloor 
ducts, and since all receptacle cir- 
cuits are separately controlled 
(from four corridor-located pan- 
els), unusual scope and flexibility 
is provided for presenting an al- 
most-unlimited variety of demon- 
strations and displays in this well 
equipped and illuminated theatre. 


side 
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LUMINOUS CEILING over demonstration kitchen consists of Honeylite panels 
suspended beneath series of box fixtures; each box containing four fluores 


cent lamps and either one or two white or colored PAR lamps. All 
sources are dimmer controlled and separately circuited to permit wide 


light 


variety 


of illumination patterns involving color and intensity 
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Luminous Ceiling for Display 


Surrounding the theatre on three 
sides is a luminous-ceilinged puolic 
and display area, the ceiling con- 
sisting of }-in. plexiglass panels 
mounted in an inverted T-bar alu- 
minum grid. T-bar flanges have 
white felt strips cemented to them 
to cradle the panels; bars are sus- 
pended independently of overhead 
lamp channels, while diffusing pan- 
els are self-extinguishing in event 
of combustion, and are destaticized 
to repel dust from collecting on sur- 
faces. Lamps mounted above this 
ceiling are variously 6-ft and 8-ft 
instant-start slimlines, plus 40-watt 
RS fluorescents. Lamps are mounted 

UOUS ROWS of 40-watt RS fluorescent lamps are installed on continuously end-to-end with row- 
enters in 500-sq-ft office of CEl president to provide intensities up to-row distances of 6 ins. 
Installation represents light-load of 50-w/sf sordering this luminous display 
area (and separating it from a 
high-bay section existing immedi- 
ately inside the 2-floor all-glass 
lobby front) is a continuous row of 
alternately-placed floodlight units 
and air-conditioning grilles. Flood- 
lights are 200-watt PAR-46 side- 
prong lamps, mounted in 12-in. 
deep ventilated boxes; each lamp 
being individually adjustable over 
a 40-degree vertical and 180-degree 
horizontal angle. Floodlight units 
mounted directly above the rear 
sliding entrance to the theatre are 
activated by door switches so that 
they may be turned off automatic- 
ally whenever the curved doors are 
opened. 


Intensities as High as 450-FC 
two auto-transformer low-voltage dimmer panels in office. Illumination level 
can range from ff’’ to full-brightness in 14 seconds Another lighting installation 
meriting commendation is the office 
of CEI’s president, where 485 
rapid-start 40-watt white fluores- 
cent lamps are mounted in continu- 
ous rows on 24-in. centers above a 
luminous plexiglass suspended ceil- 
ing to provide illumination levels 
up to 450-fe maintained in this 
500-sq-ft area. Representing one of 
the nation’s first non-experimental 
commercial installations to provide 
lighting intensities of this order at 
desk level, this single 22-ft square 
room has a total lighting load of 
25-kw, i.e., a load density of 50 
w/sf. Lamps are divided into seven 
277-volt 30-amp circuits; are held 
by locking sockets and are equipped 
\ with fused dimming-type single- 
a a lamp ballasts. 

: — : Special designing is evidenced 
ALUMINUM T-BAR FRAMEWORK, accurately levelled during installation, both in lamp-mounting and ceiling- 
supports plicxiglass diffusing panels and maple wood-louver shielding grid. suspension; the former dictated by 
Flanges of T-bars are felt-covered to cushion diffusing panels held thereon. the extreme closeness of the row- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JUNE, 1958 





4 


PRIVATE OFFICE of 


rapid 


CEl’s president is 
tart white fluorescent lamp 
witl row 2! r centers above 


ceiling 


50-w/sf and maximum 


iver grid 


J 
intensity is 450 


RECESSED CONCAVE circular plexiglass diffusing plates, plus 


triple-row fluorescent perimeter troffers provide visual interest 


as well as functi 
this Board Rc 


maximum of 200 fc 


nal illumination tc 


om where 


to-row lamp pattern, and the latter 
due to the fact that the aluminum 
T-bar grid that supports the lumi- 
nous panels’ likewise’ supports 
(from the top) a waffle baffle sys- 
tem consisting of 6-in.-deep maple 
louvers. Like the ceiling of the 
first-floor theatre, T-bar flanges are 
felt-covered to cushion the trans- 
lucent white panels, while the grid 
is suspended completely independ- 


ently, i.e., not connected to wiring 
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illuminated by 
mounted 


~ | nA 
pie xigl ISS 


Lighting 


table and wall areas in 


dimmer-controlled intensities have a 


485 


continuously 


ENGINEERING D 


space where 


uspended diffused lighting 
load density i jesign standards 


conditioning and 





than 3-in.) surfac 


alcove 


channels or the framing for same. 

Dimming of lamps can be con- 
trolled from either of two stations; 
each station consisting of a low- 
voltage dial-graduated potentiome- 
ter and a momentary-contact push- 
button that permits shifting of 
dimming control from one station 
to the other, as desired. Dimming 
equipment of two auto- 
transformer panels that collectively 
combine seven auxiliary non-inter- 


consists 


luminous 


CUSTOMER CONTACT area in 


building consists « 
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EPARTMENT is typical of open-area office 
ceiling | 


treatment provides general 
in the order of 


100-fe or better 
10-w/sf for 
receptacle loads added t 


Minimum 
with 
this basic 


considered lighting 


tigure 





utility-company 


of 8 booths which are lighted by tran 
nated partitions and end-wall panels as well as by 


e-mounted 4-lamp fixtures cen 


(one for each of the 
circuits); dimming motor 
drives designed to activate lights 
from off to full brightness in 14 
seconds, and double-coil relays are 
used for potentiometer 
Dimmer controls are equipped with 
limit switches at their low ends of 
travel to operate magnetic contact- 
ors opening the 277-volt circuits. 

This same general type of illumi- 
nation 


locking units 
seven 


selection, 


luminous panels with cir- 
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2400-VOLT SWITCHGEAR and double-end 4000-kva 480/277-volt substation are installed as a continuous unit adjacent to ex- 


terior wall which separates this basement vault from underground utility feeder and transformer station. 


This arrangement 


permits segregation of voltage levels while minimizing connection distances between related equipment. Risers going up through 
building include 2400-volt armored-cable feeders for 23rd-floor substation (3), 480/277-volt aluminum busduct for floor closets 
(9), 120/208-volt emergency service (6) and vertical ground cable (G). 


cuiting at 277 volts and with lamps 
individually fused and ballasted) 
is used in other executive offices 
and secretarial areas also, although 
luminous panel patterns vary in 
texture and support details, rows 
of lamps vary in their center-to- 
center distances to provide inten- 
sities that vary from 200- to 100-fc, 
and methods of control vary to pro- 
vide either selective 3-step lighting 
or to operate lamps on a conven- 
tional on-off basis. 

Special areas (such as the Board 
Room, elevator lobby and reception 
room) utilize circular recessed con- 
cave plexiglass diffusers, plus triple- 
row fluorescent perimeter troffers 
or coves. Some of these areas also 
have dimming facilities; operate at 
120-volt as well as at 277-volt and 
(in the dining room) use colored 
enameled panels in random place- 
ments to inject elements of visual 
interest. 

General office areas on floors 2 
through 6 are lighted to levels in 
excess of 100-fc while above the 
6th floor the minimum general 
lighting standard is 50-fc although, 
again, this minimum standard is 
consistently exceeded. In design, a 
value of 10 w/sf was taken to size 
lighting circuiting, control equip- 
ment and feeders for these upper 
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floors, although this average sq-ft 
factor is considerably higher when 
receptacle and air conditioning re- 
quirements are also considered. 

As to electrical distribution, volt- 
age cascades from an initial 11-kv 
to 2300 volts in an underground 
utility vault; drops again to 480/ 
277 volts for general power and 
fluorescent lighting utilization in 
two substations (a double-end 4000- 
kva unit in the basement and a 
1500-kva sub on the 23rd floor), 
then is transformed to 120/208 
3-phase 4-wire, 120/240-volt single 
phase, or to 240-volt 3-phase 3-wire 
service via miscellaneous trans- 
formers as required for local low- 
voltage service. 

In this sequencing, the 11-kv 
3-phase network power is first de- 
livered to the utility vault through 
two separate feeders terminating 
in an automatic transfer switch. 
After initial transformation tu 
2300 volts, it is carried through an 
end-cable tap and 3000-amp power 
busduct directly to an _ enclosed 
dead-front factory-coordinated met- 
alclad switchgear assembly (indi- 
cated by Feeder No. 1 in the 
“Substation Schematic” shown 
above). This primary (2300-volt) 
bus structure consists of four 4-by 
t-in. copper bars per phase, al- 


though all subsequent secondary 
(480/277-volt) busduct feeders in 
the building are of aluminum. 

All 2400-volt switchgear is in- 
stalled adjacent to the double-end 
basement substation, being electri- 
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ALUMINUM PLUG-IN BUSDUCT distributes 480-volt 3-phase 
power through basement to various motor and distribution 
low-reactance busducts carry 480/277-volt 
successive electric 


while 
power up 


centers, 
4-wire 
closets . 


through building to 


cally connected to the two 2000-kva 
dry-type transformers of that sub- 
station through separate 1200-amp 
breakers, an internal section of bus 
and an external run of interlocked 
armored 5-kv cable supported over- 
head by means of aluminum ladder 
racks (designated as Feeder 2 in 
the already-mentioned sketch). 
Interlocked armored cable on 
aluminum racks is likewise used as 
the distribution medium between 
the 2400-volt switchgear and the 
23rd-floor substation (feeder 3), 
and it is also used to serve several 
large 2400-volt compressor and 
blower motors (ranging from 600- 
to 150-hp) located in the basement 
(feeder 4). Armored cables are 
clamped to racks at 3-ft interva|s, 
while racks are supported or sus- 


‘ 


INTERLOCKED ARMORED CABLE, 
ladder racks and clamped to same at 3-ft intervals, is 
to carry 2400-volt power to compressor and blower motors 
as well as to 23rd-floor substation 


> 


supported overhead by 
used 


Square wireway contains 


local low-voltage wiring. 


pended by bars or brackets on 6-ft 
centers. 

In the 480/277-volt substation 
section, five banks of ACB switch- 
ing cubicles are inserted between 
the twin transformers; the middle 
cubicle containing a bus tie be- 
tween the two delta-wye transform- 
ers, while the other cubicles con- 
tain either secondary drawout 
breakers, related instruments and 
meters, or space provisions for ad- 
ditional equipment as_ required. 
Breakers with the same ratings are 
interchangeable; removable _ ele- 
ments can be padlocked either in 
their connected or test positions 
without interfering with their nor- 
mal operation; primary discon- 
nects are silver-to-silver pressure 
contacts with stationary elements 


porcelain-insulated from cubicle 
framework, and automatic safety 
shutters are provided to close en- 
trances to primary disconnects 
whenever breakers are lowered for 
testing or withdrawal. 

Since the 2-room utility vault is 
located outside of, but immediately 
adjacent to, the exterior wall of the 
2400-volt switching and main 480/ 
277-volt substation vault, complete 
segregation is obtained between 
high-voltage switchgear, primary 
transformers and all _building- 
owned equipment, although, at the 
same time, the connection distances 
between transformers and breaker 
compartments are reduced to ab- 
solute minimums. 

The building’s second 2400-480 
277-volt substation, located on the 
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ABBREVIATED RISER DIAGRAM shows 2300-, 480/277- and 120/208-volt risers; typical method used for tapping bu 
via fusible adapters; arrangement of single-phase and 3-phase transformers; panel arrangements and grounding facilitic 
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centered in floor slots 


Ff, a 
4" channel 
mounts No.2 bare copper 


ground loop 








ELECTRIC CLOSET DETAILS indicate relative positioning and mounting arrange- 


ment of busduct risers and feeder taps, grounding 


power distribution panels 
for local circuitry 





BUSDUCT RISERS serving electric clos- 
ets, with their bars interleaved to mini 
mize reactance, are contained in per- 
forated steel enclosures equipped with 
removable access sections. Ducts are sup- 
ported by channel brackets recessed into 
walls just above slots in the 
floor-slabs 


successive 


23rd floor, is a complete radial 
load-center dry-type unit having a 
normal self-cooled rating for 1500- 
kva and a forced-air potential for 
2000-kva (obtainable by installing 
automatically - controlled single - 
phase fans at a future date, if so 
required). Should load growth 
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loop, normal and emergency 


local transformers, underfloor duct connections and conduit 


OVERHEAD CONDUITS and liberally- 
sized pullboxes are related to 480/277- 
voit lighting and feeder circuits, while 
square wireway contains primary feeders 
serving bank-of-three single-phase 480- 
120/208-volt dry-type transformers. All 
equipment is grounded to No. 2 
stranded copper loop. 


bare 


demand even more than this fan- 
cooled potential, spare space provi- 
sions would permit a 300-kva ex- 
tension to the present installation. 
This load-growth possibility is 
likewise insured through the ex- 
istence of already-installed over- 
sized feeders (from the basement- 


based 2400-volt switchgear) and 
a 300-amp electrically - operated 
main drawout circuit breaker. 

On all floors from the first to the 
23rd, electric closets are tierred 
vertically, all risers passing up- 
wards through these local distribu- 
tion points so that main breakers 
and distribution panels in each 
closet can be connected to risers 
either directly or by minimum- 
length connections. 

As indicated by the accompany- 
ing “Abbreviated Riser Diagram” 
and “Electric Closet Details”, 480 
277-volt power is carried to closets 
by three vertical busduct runs; a 
2500-amp riser (from the 
ment-based substation) serving 
floors 1 through 6; a second 2000- 
amp ditto serving floors 7 to 14 in- 
clusive, and a third 2000-amp bus- 
duct (descending from the 23rd- 
floor substation) serving the re- 
maining part of the building from 
the 15th floor to the roof. 

These busducts consist of mul- 
tiple 2- by }-in. aluminum bars, in- 
dividually insulated, interleaved to 
minimize reactance, and installed 
in multiples sufficient to restrict 
line-to-line voltage-drop to 3 volts 
per 100 ft under least-favorable 
conditions. Neutrals are half-phase 
sized; all joints are silver 
plated ; carried in per- 
forated with re- 
movable ducts 
pierce slabs 
through 24- by 
63-in. slots, enclosures are 
supported at floor level by 
wall-embedded channel brackets. 

Individual floor loads vary from 
200- to 600-amps; these power re- 
quirements being provided through 
480 /277-volt busduct feeder taps 
consisting of fusible switch adapt- 
ers having current-limiting fuse 
clips. Each switch box is mounted 
directly adjacent to the busduct 
riser serving same, and switches 
are manually-operated units rated 
for 50,000-amp interrupting capaci- 
ties. 

Some 120/208-volt 3-phase 4- 
wire power is locally provided by 
banks of three single-phase dry- 
type transformers which are wall- 
mounted in each electric closet, al- 
though on most tenant floors single- 
phase 120/240-volt 3-wire power is 
provided. Capacities of individual 
transformers range from 5- to 25- 
kva; they have maximum noise- 
level ratings below 46 decibels, and 
each bank of three units is con- 
nected to ground on the secondary 


base- 


bus 
buses are 
steel enclosures 
sections ; 
floor 
vertically-aligned 
and 
each 


cover 


successive 
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MODIFICATION 


greater than normal. Note distinctive 


screwheads used to identify cells 


the “Riser 
to provide the 
desired current characteristics. 
Each tenant is served through 
separate transformers, due to the 
tenant metering being on the 480 
277-volt service. 

It will also be noted in the dia- 
grams that obtains 
emergency 120/208-volt (single- 
phase) power from one of two 
feeders rising from a dry-type 
1124-kva delta-wye basement-based 
transformer. Such emergency 
power provides for the operation 
of panic lighting in stairwells, cor- 
ridors, elevator lobbies and at all 
exits. 


side (as 
Diagram” 


indicated by 
Detail) 


each closet 


All electrical equipment in closets 
is grounded to stranded 2- 
gage copper loops which, in turn, 
are tapped to a 2/0 vertical ground 
rising from a group of three 
copperweld ground rods buried di- 
rectly beneath the tier of closets. 
This grounding point is but one of 
such installations wherein 
three 10-ft rods are ground-driven 
7 ft on centers in a triangular pat- 
tern, then are tied together by bare 
tinned stranded secured to 
rods by cadwelding. Ends of rod- 
connecting ground cables are then 
brought up through the building’s 
base clamped to. struc- 
tural reinforcing bars at numer- 
ous points, and terminate at steel 
column base plates via additional 
cadwelded connections. 

In considering distribution of 
120 volts, telephone and signalling 
wiring throughout tenant premises, 
it is of interest to note that two 
distinct types of underfloor duct 
systems used; a conventional 
2-duct peripheral installation being 
used from the 7th floor upwards, 
and a modification of cellular floor 


bare 


cable 


several 


cable 


slab, are 


are 


f cellular floor stripping is used on first 
six floors of building, where multiplicity of floor outlets is 


width, are 


shapes of marker grouted, 


CELLULAR SECTIONS, containing four cells in each 2-ft 
laid directly on underslabs, 
anchored and equipped with 


levelled, 
boxes and 


then are 
junction 


necessary header ducts. 


stripping being used from the 6th 
floor downwards (where require- 
ments for distribution flexibility 
and multiplicity of outlets is con- 
siderably above the norm). 
On upper floors, ducts are 
ported by standard saddles; 
end-capped by closure blanks, and 
utilize 3-in. deep individual JBs 
equipped with 14-in. extension 
rings and recessed-type top covers. 
Cellular strips on low floors (see 
diagram) contain four cells in each 
2-ft width. These laid 
directly on rough concrete floor 
are levelled, grouted and 
anchored by means of powder- 
driven studs; are apvropriately 
equipped with junction 
header ducts, ells and panel con- 
nections; and identified by 
variously-shaped cell markers: 
square heads designating telenhone 
hex-heads marking signal 
channels and round bolt heads 
locating 120-volt power cells. Since 
outlets may be installed by the 
simple expedient of boring holes in 
the proper cells, pulling in neces- 
sary wires and placing receptacles 
in position; and since close-spaced 
cells provide extensive blanket 
coverage of floor areas so designed, 
the six floors using this method for 
low-voltage distribution offer al- 
most unlimited flexibility for desk 
and office equipment layout. 
Because of the building’s 
struction (reinforced concrete 
without a steel frame) the normal 
procedure of spot-welding the cel- 
lular strips to the structural steel 
could not be followed, so the above- 
described innovation was devel- 
oped for this specific installation. 
Due to the extent of artificial il- 
lumination in the building, plus 
a sizable “sun load” contributed by 


sup- 
are 


strips are 


slabs; 


boxes, 


are 


cells, 


con- 
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the large glass wall areas, both 
heat-gain and related air-condition- 
ing requirements are high. 

To take care of these 
ments two hermetic centrifugal 
cooling units (rated at 1200- and 
500-hp and capable of delivering 
2000 tons of cooling) are installed 
in the basement; two primary air- 
handling units at that same loca- 
tion serving the lower 11 _ floors, 
and two additional penthouse-based 
units taking care of the upper half. 

Cooling requirements are further 
subdivided into and 
peripheral-spaced zones; with a 
high-pressure conduit induction 
system serving the perimeter, and 
low-pressure single-duct distribu- 
tion serving interior areas 
weather variations are less evident 
and where lighting, business-ma- 
chine and electrical-appliance loads 
are relatively stable. 

Chilled water for the entire sys- 
tem is provided by fans and cool- 
ing coils of the basement- and 
penthouse-based units, while in- 
dividual control of peripheral zones 
is possible through the installation 
of approximately 1500 vertical-type 
induction air-handling units posi- 
tioned beneath exterior 
These individual units are predomi- 
nantly furred-in to blend with the 
decor of the interior. And, collec- 
tively, they provide a total of about 
144,000-cfm of cooled air. 

Responsible for the electrical in- 
stallation in this modern office 
building was the architectural firm 
of Carson & Lundin, New York 
City; consulting engineers Mc- 
George-Hargett Associates of 
Cleveland; associate consultants 
s;aum & Bolles, New York, 
and the Harrington Electric Com- 
pany, Cleveland. 
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sins Ghats inbtes BASIC PLAN shows layout of equipment 

en ee in the academy power house and in the 

eo signal generator room where the control 

; system devices are installed and supplied 
from existing penelboards. 


ENGINE ROOM 
* FLOOR OF 
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Nias POWER HOUSE 


~~ New balcony above floor level 


WIRING DIAGRAM of contro! units 
(right) shows the extent of conduit and 
wire circuiting in the signal generator 
room and out to the main switchboard 
bus. Each switchgear cubicle is arranged 
with a 400-amp load break switch fused 
at 50 amps and connected to provide dis- 
connect and protection for the capacitors 
as load devices on a 4160-volt circuit. 
Section 4607 of the National Electrical 
Code sets the requirements for capacitor 
circuits, although the application here 
differs from normal application 


_Three metalclad switchgear cubicles 


4 












































power ponel 














)-v lighting panel 


COMPRESSOR 
ROOM 








At West Point, B-B Electrical Contractors installed . . . 


Carrier Frequency 


A case study in the electrical construction and installation of a modern, 
radio input, carrier frequency control system which supervises all of the 


clocks throughout the U. S. Military Academy, West Point, N. Y. 








control - 
| * unit 
i , 


| Central 
operations | 
panel 


| Generator 





Master 
control 








CONTROL EQUIPMENT on one wall of signal generator room is shown in the diagram at right and in the photo at | 


rotary frequency converter is shown in the phot 
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Cliock Control 


S PART of extensive electrical 
modernization at the U. S. 
Military Academy, B-B Elec- 
trical Contractors, Paterson, N. J., 
installed a complete carrier fre- 
quency control system to control 
332 clocks. This installation was 
made as part of the electrical con- 
tract, and construction included not 
only the straight electrical work, 
but a concrete-block room to 
house the system equipment. 
Basically, the system here pro- 
vides automatic synchronization of 
all clocks with radio signals of time 
broadcast by the National Bureau 
of Standards. The synchronizing 
signals trigger high frequency 
pulses from signal generator 
which is tied into the main switch- 
the general power and 
light distribution Capaci- 
tors are used to tie the signal gen- 
erator to high voltage main 
The capacitors, be- 
impedance varies in- 
ith frequency, connect the 
generator to the _ switch- 


even 


be yard of 
system. 


the 
switchboard. 
cause their 
VE rsely \ 


signal 


board at high frequency but isolate 
it from the switchboard at 60 
cycles. ‘The synchronizing pulses 
transmitted along feeders, 
through step-down power trans- 
formers and right out to the 120- 
volt, ac clock branch circuits. The 
same wires which power each clock 
motor bring the signal pulse to it. 

A special whip antenna is 
mounted on the roof of the Acad- 
emy’s power house and is equipped 
with a lightning arrester, grounded 
to building steel. A coaxial cable 
from the antenna is brought down 
and into the control room 
which adjoins the main high-volt- 
age switchboard in the power 
The antenna lead is con- 
nected to a radio receiver which is 
mounted in a master time control 
center and tuned to station 
WWV of the NB of S. This re- 
ceiver is a single-channel, crystal 
controlled, 5-tube superheterodyne 
type. A 600-cycle audio filter and 
rectifier in the receiver separates 
the synchronizing signal 


are 


clock 


house. 


is 


which 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 




















CONSTRUCTION DETAILS 
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FEEDER SCHEME for connecting high frequency feeders from switchgear in signal generator room t 


switchboords | hown in this 


tion for the cable runs t 


the clock correcting 
The master time con- 
seeks the WWV 
hour. If the sig- 
due to atmos- 
pheric conditions, radia- 
tion or other the 
control device will continue to seek 
ten minutes until 
effected and 


actuates 

mechanism. 
trol automatically 
signal once each 
obtained 
electrical 
disturbances, 


nal is not 


the signal every 
time is 


correction is made. 


comparison 


The master control center is a 
vertical wood cabinet with a plate 
glass door and is equipped with a 
10-in. clock with a 
hand. It is supplied by a single 
20-amp, 120-volt circuit which also 
powers the adjacent central opera- 


sweep second 


tions panel. 

Although not in present, 
a special central operations panel 
installed as part of the 


use at 


has been 
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| 
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HI-VOLTAGE SWITCHGEAR cubicle i: 


rotary signal generator into the bus 
board. Th installed 


ese cubicie ire 


used for each of the feeders 
sections 
alongside each 


which tie the 
2400-volt switct 


signal generator room 


in the main 4160 


ther in the 
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three sections of 


diagram. The oil-filled cutouts in the 5000-volt cables provide disconnect and sh 
the switchgear in the signal generator room 


overall electronic control system 
here. The central operations panel 
is a control panel through which 
the high-frequency pulses are de- 
livered to the power and light dis- 
tribution This panel pro- 
vides programmed and manually 
selected ON-OFF switching opera- 
tions by means of 
ceivers and coded relays which re- 
spond to command pulses. The 
pulses transmitted the 
regular distribution and 
are picked up by the receivers and 
relays which provide, in effect, re- 
mote 


system. 


electronic re- 


are over 


circuits 


wireless operati n of con- 


tactors, motor starters other 
The panel is equipped with 
range of program control 

toggle switches, indicat- 
ing pilot lights, rotary switch, ete. 
This panel pro- 
grammed for any system of remote 
switching throughout the electrical 
distribution system. 

Accompanying 
grams illustrate details of tl 
of electrical installation. The 
installation divided 
two separate parts: (1) 
lation of 
and (2) 
clocks 

The 
room 
main involved 
ard wiring methods for p 
tribution and some _ special 
niques peculiar to this job 
motor-generator unit was set on a 
slab and connected for supply and 
output. This M-G furnishes the 
high frequency signal for svnchro- 


anda 
relays. 
a wide 
circuits 


can be easily 


photos and dia- 
is type 
actual 
into 
the instal- 
the control room layol 
the installation 
themselves. 
installation of the 
and the connection 
switchboard 


can be 
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nizing the clocks. This same signal 
will be for any .carrier 
switching operations 
which will be installed at a later 
date. The output signal from the 
M-G set is carried through associ- 
ated into an 
jacent switchgear 
the coupling capaci- 
protec for the 

load break discon- 
From this switchgear, 


also used 


frequency 


control devices ad- 
high 


ho 


ise 


voltage 
which 
tors, f 


pacitors, 


ses 
tion ca- 
and 
nect switch. 
the signal passes over cables in con- 
duit the bus the 


voltage switchb 


to bars of high 
ard 

Power supply for operation of 
is derived from 
the 
One panel- 
120 /208- 


120- 


this control system 


two existing Iboards 


pane 
generat 
board is a: 

volt 


near 


] 


signal room. 


1-wire, 


from which three 


board 


OIL-FUSE CUTOUTS for tt 


wer 


f 


— | 
SC TAS Re RCT NNN a Nm me 


oe eee eemmmnmcag Tee 


, 


CONDUIT FEEDERS carrying No. 6 5000-volt cables come through wall at 


left from signal generator room and terminate in cable tray 
they 


cable runs to the points at which 


volt circuits derived 


three spare 20-amp CB’s. 


through 
One of 
these circuits supplies the lighting 
fixture and a duplex grounding 
type receptacle in the generator 
room. A second circuit supplies the 
voltage regulator unit and gener- 
ator control unit. The third circuit 
supplies the master control and the 
central operations panel. These cir- 
cuits are run as a single multi-wire 
branch circuit 


are 


of 3-phase conduc- 
common neutral. The 
home run consists of four No. 12’s 
in a j-in. conduit in the floor. 

for the M-G 
converter is derived from 
180-volt, 3-phase power 
panelboard. A circuit of three No. 
8’s in run from a 
spare CB to 


and a 


tors 


Power frequency 


the 
nearby 


-in. conduit is 


50-amp, 3-pole 


mmer 


TYPICAL CLOCK 
iin switck ing pulses is thi 


main switct piug connection 


mpanyin inting pane 
ain witcht 


g the 


the 


t 


which support 


rise through balcony 


motor starter on the wall of the 
generator room. From the starter, 
three No. 8’s and two No. 14’s for 
control are carried in a 1-in. con- 
duit run to the motor of the 
M-G set. 

Installation of the many 
tronic clocks throughout the 
emy was a much simpler, more di- 
rect matter. 
was only 


end 


elec- 


acad- 


In many classrooms, it 
mount the 
clock near an existing convenience 
In other places, 

extensions of 
wiring 


necessary to 


receptacle. sur- 
branch 
made to re- 
ceptacles mounted on walls at the 
clock All of the 
branch circuit used 


face raceway 


circuit were 
new locations. 
wiring stand- 
ard techniques and was concerned 
only with properly 
motor of each clock. 


energizing tne 


} pan Pulses 





CHANNEL GRID over parts storage bin area is supported CLOSE-UP of grid shows continuous rows of 40-watt fluores- 
by %-in. metal rods attached to roof trusses. cent fixtures connected to metal framing 


Channel grid provides 


Unique Support for 
Storage Bin Lighting 


40-watt fluorescent strip lights mounted on a channel- 
supporting grid and suspended from a high ceiling 
by ¥%-in. rods, provide a shadowless means of light- 
ing for parts storage bins. 





support continuous rows of 40- 
watt fluorescent strip lighting 
is employed in the parts storage 
section of the Auto Parts Com- 
pany’s new building in Davenport, 
Iowa. The two-story structure is 
divided into four sections; machine 
shop, display room, office area, and 
parts storage. In the parts storage 
department, rows of 8-ft steel bins 
J are used to hold the numerous num- 
; : SS SS. S ber of auto parts that are kept in 

3 

# 


A UNUSUAL mounting method to 











stock. Above this particular area 
there is no second floor. Therefore, 
because of the high ceiling, light- 
ing the area in between the rows 
of bins presented a problem. This 
was especially true since the owner 
requested that as little wiring as 
DIAGRAM shows typical layout of 12 rows of 40-watt instant start fluores- possible be attached to the bins 
cent strips as stationed in between the rows of double 8-ft parts storage themselves—plus the fact that the 
bins. The system provides 10 fc of lighting at floor level [Continued on page 116] 
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GRAPHICAL ELECTRICAL SYMBOLS 


empty 


—/ 
a 


Switch — single pole letter designates outlet 


T) 
i 


Switch — limit — low level 


Ww 
> 


conduit — 2 No. 12 wires Switch — limit — high level 


1. conduit — 4 No. 12s Switch — disconnect — fused 
n. conduit — 5 No. 12s Transformer 
n. conduit — 2 No. 10s Relay 

, Work center — outdoor 
Larger sizes of conduit and wire 
Heater 


Ground wire 


Thermostat 
Contact — normally open 


Terminal cabinet with vertical barrier for tel. and special 
normally closed systems 


Starter — magnetic — non reversing 
Starter — magnetic — reversing 

n receptacle and telephone duct Starter — manual 

Clock outlet 

100-amp 480 - volt 3-wire 4-pole 
60-amp 480 -volt 3-wire 4-pole 
with circuit number and switch control 20-amp 120 -volt 3-wire twist-lock 


20-amp 120 - volt 2-wire 3-pole twist-lock 


20-amp 120-volt 2-wire 3-pole twist-lock with dropcord 
connector 


mercury vapor 
Horn — fire alarm 

Horn — paging 

Chimes — paging 

Bell — paging 

Valve — elec. operated 
Valve alarm — sectionalizing 


Valve alarm — post indicator 


Riser alarm 





oo@nee ih 6 S5sdg029 daeana 


GRAPHICAL ELECTRICAL SYMBOLS show a steady trend towards standardization, promoting positive ‘‘meeti 
wolved in construction and installation refer to plans for guidance and interpre 

electrical work constantly increasing in scope and complexity, it is inevitable (and desirable) that new symt { 

be devised and th yme of the older symbols clarified. For that reason we here present a collection of symbols by Ime 
Narver, Engineer structors of Los Angeles. Since this comprehensive collection of identification mark } -d useful 
numerou large C projects throughout the southwest, it is presented for consideration of those who may 


when various partie ir 


tions T mila mplexity 
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Practical 


Niethods 





Heating Cable for 
Snow Removal 


ELECTRIC HEAT 


Ample opportunity to 
efficiency of heating cable for snow 
removal was afforded a West Hart- 
ford, Conn., home owner who de- 
cided last fall that shoveling was 
not the best way to get rid of snow 


in a driveway. West Hartford, in 


test the 





common with most of New Eng- 
land, was plagued with snow last 
winter. The first real test for the 
cable installation came early in 
January when an official 10-in. fall 
Drifting made many 
spots much deeper. Throughout the 
storm, the heating installa- 
tion was able to keep the apron in 
front of the garage doors and the 
wheel tracks free from snow. In 
fact, the system provided sufficient 


Was rect yrded. 


cable 


HEATING CABLE is shown here (looking fromm the garage out to the street) as it 


was installed before the blacktop was poured. 
the full width of the apron to a depth of 8 ft for the 2-car garage 
the width of the wheel tracks, about 2 
the cable is 
Circuit connections are shown in foreground. 
of driveway carries home-runs for circuits at street end 


cable is arranged for only 


of the 70-ft driveway 
heating for a wider area 


the street end 


wn center 


FINAL STEP in 
blacktop which was 


In foreground, cable is laid out for 
Beyond, the 
ft wide At 
laid out to 


again provide 


Con uit 


the installation is the covering of the cable and conduit with 


then compressed by rolling and allowed to harden. 


SNOW REMOVAL from thi 


iriveway 


residential 
was provided by electric heat- 
surface 
immediately after 
stopped falling. Pattern of re 

val corresponds to area c 

ut of cable. Area 
larged at both ends of 
easier movement of car 


ng cable embedded 
This photo was taken 


snow had 


under the 


vered by 
was en 


Grive to permit 


heat to lower the snow blanket 
about 50% between the tracks as 
well as for a distance of 2-24 ft on 
either side of the tracks. 

In this installation, approxi- 
mately 1200 ft of General Electric 
lead-sheathed, Flamenol jacketed 
heating cable was laid to full width 
in front of the garage doors, taper- 
ing to wheel tracks 14 ft wide for 
the rest of the length of the drive- 
way. The cable was laid in 12 dif- 
ferent circuits on 4-in. centers hav- 
ing a heating capacity of 30 watts 
per sq ft. Separate circuits were 
used as it was estimated that this 
type of installation, although hav- 
ing a slightly higher initial cost, 
would offer savings on electric 
power. Snowstorms in this locality 
tend to drift. If a storm piled more 
snow up against the doors, for in- 
stance, this portion of the installa- 
tion could be kept turned on longer. 
If snow drifted to one side of the 
driveway, then the one side could 
be turned on and the other left off. 
Or again, in a light snow where 
there would be no need to clear off 
wheel tracks, the apron where 
people would walk to open and close 
garage doors, could be kept clear 
and dry. 

By the end of February, after a 
succession of heavy storms, the 
West Hartford owner felt that the 
cost of clearing snow by electricity 
was well worth it. He estimated 
that, to keep the apron and wheel 
tracks clear during the 10-in. snow 
fall for the 70-ft-long driveway, 
power consumed was about 12 kwh 
for each hour of operation of the 
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-* THIS TOOL IS YO 


URS ° °°. 


2a 
: Oo a 
WHERE THERE'S A MAN THERE'S A MARLBORO 


WITH THE ome 


HYLUG KIT #1 gg ae 


boxes come 
You get the $3.95 tool FREE of any extra charges in every in 29 popular 
HYLUG KIT #11. It cuts bolts, crimps on HYLUGS, cuts and strips sizes. 
wire — and fits your hand the way a tool should. You also get 
250 HYLUG terminals in three Flip-Top boxes . .. sizes 18, 14 and 10. 
Do the job the modern way ... flip out the HYLUGS you need as 


easily as reaching for a cigaret. See for yourself. . . call your local ¥ ae B ae BURNDY 


Burndy distributor and tell him you want to see the Kit. You'll breeze : gate Sta {LUG 
thru your next wiring job with Flip-Top HYLUGS and the Burndy HYTOOL. acs : 4 $ 


Items bought separately cost $11.45 
$ 50 
price of Kit #11 complete with YIOM HYTOOL 


58-9 
Norwalk, Connect. Toronto, Canada 





New VISTA-LINER 


Soe eeeeetetinaeeemeeeectespegmnseyseneneenensapnlnectantencaencssneettneteemintiiinen 


20% to 30% more light 


than any other fluorescent flood-lighting equipment 


With “Squared Beam” Control! 
Makes flood-lighting easier 
than ever to sell-apply-install! 
Opens new vistas for lighting! 


This new Westinghouse VISTA-LINER gives you, 
as an electrical contractor, opportunities for 
flood-lighting sales like you have never had 
before! 

Vista-liners have the first truly ultra-modern 
appearance—a unique design that your customers 
can point to with pride, today and for years 
to come! 

Westinghouse Vista-liners are the first fluores- 
cent floodlights to take advantage of the new 
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super-high-output fluorescent lamps—and do it 
in a way that appreciably increases luminaire 
output! Then they provide a sharply defined 
control of light distribution—that formerly was 
possible only with incandescent lamps! 

They are the first to use the new Bryant snap-in 
sockets, with stainless steel springs that d» not 
carry current! This means less maintenance and 
improved lamp performance. 


This superior Alzac-processed reflective surface 
is specially contour-engineered, by Westing- 
house, to better serve each lamp. 
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by Westinghouse 


a * Genrer a 


a a ee ee 


teat RT Milena 


per watt 


This new contour gives Vista-liners a dual optical 
system with 15% more reflective surface than 
other designs, to direct the light-source rays. 
Furthermore, this reflector is shaped so that 
fewer light-rays are absorbed. Fewer are trapped 
in opposing lamps. At least 15% more lamp- 
lumens are released! And Vista-liners produce 
from 20% to 30% additional light from the 


same input! J-04457 


You CAN BE SURE...1F ITS 


Westinghouse 
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Squared Beam’”’ Control Simplifies 
All Flood-lighting Plans! 


The Vista-liner housing has “square” ends. Its lens 
is rectangular. Its optical system therefore projects a 
relatively ‘“‘squared beam.” 

This simplifies all flood-lighting applications. It is 
easier to plan for and distribute squared areas of light 
than it is to arrange round areas. The difficulties of 
over-lapping light-beams do not occur! No light need 
be wasted beyond the area or the subject to be flood- 
lighted! And complaints over glare are eliminated! 


VERSATILE AND RUGGED 


Vista-liner housings of indestructible fiber-glass are 
especially light in weight. A wide variety of cast-alumi- 
num brackets permits the mounting of Vista-liners vir- 
tually ‘‘anywhere’’—close to the pole—or on adjoining 
structures. New design ballasts, with separate capacitor 

rugged in construction for outdoor service—are 
mounted inside the cast-aluminum bracket. Since ballast 
heat is removed from the optical system, the lamps 
operate at a more efficient temperature. 

Call your Westinghouse Lighting Distributor, today, 
for help with any flood-lighting problems you may have. 
Or write directly to Westinghouse Electric Corporation, 
LIGHTING DIVISION, Edgewater Park, Cleveland, Ohio 
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There are MANY helpful hints on 

permanent Masonry Anchoring 
in this NEW RAWL 

HANDBOOK & CATALOG 


of MASONRY ANCHORING 
and DRILLING DEVICES 









This 
pocket-size 
manual not only 
contains data about 
diameters and lengths 
of all RAWL products 
for fastening any- 
thing to masonry 
but also gives you 
complete information on 
HOLDING POWERS « DRILLING 
HINTS * TYPICAL APPLICATION 
TABLES and WHICH RAWL 
PRODUCTS TO USE IN _ DIFFER- 
ENT MASONRY MATERIALS. 


An excellent reference for specifica- 
tion writers, architects, engineers and 
all users of masonry anchors. 


WRITE FOR FREE CATALOG No. 24 











RAWL RAWL HAMMER-SETS 


CALK-INS eee 
. = 


‘RAWLPLUGS 












aN 


RAWL DRILL-HAMMER RAWL SCRU-LEADS 


me RAWLPLUG Co., Inc. 


212 Petersville Road 
New Rochelle, New York 


* RAWL 
fu j Jp CARBIDE 


RAWL LAG-SHIELDS DRILLS 









RAWL 
SPRING-WINGS 


Wo 


RAWL-DRIVES RAWL MULTI-CALKS 
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entire system. Assuming that the 
charge per kilowatt hour would be 
approximately 24 cents, this “snow 
shoveling” job would cost only 30 
cents for each hour of operation. 


Baseboard Raceway 
For Modernization 


DESIGN 


Unusual “time pressure” posed 
serious installation considerations 
for Carter Electric Company in 
modernizing the outmoded electrical 
facilities of a 4-story office building 
in Pittsburgh, Pa. With tenants 
moving into the structure even be- 
fore general renovation was com- 
pleted, it was necessary to provide 
electrical accommodations for im- 
mediate lighting, power, telephone 
and inter-office communications—at 
the same time allowing for future 
expansion. Carter Electric found the 
answer to problems of both ex- 
pediency and expansion in Twin- 
duct—a dual-service electrical dis- 
tribution system developed by 
National Electric Products Corpo- 
ration. 

Installation of Twinduct at the 
baseboard level around the interior 
perimeter of upper floors of the 
building permitted the electrical 
firm to provide modern, full-ca- 
pacity circuiting with maximum 
speed and ease. This surface race- 
way installation—with two runs of 
metal duct under a single screw- 
type cover—provides separate ac- 
commodations for a high potential 
wire fill up to ten No. 6 AWG Type 
TW conductors, and low potential 





RACEWAY SYSTEM along baseboard 
provides two separate channels ne for 
power and light wiring and one for com- 
munication facilities—providing fast, ef- 
fective modernization of a Pittsburgh 
ffice building. 
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RESISTS DIRT. Here’s Sealtite 


its Meremac Station, 
Union Electric Company of St. Louis 
Sealtite to we | 


rk in a real me 
sump pul np 


RESISTS MOISTURE. At 
the 
puts 


at Union Electric 


isture spot tite 


IS UsS¢ 


. 


’s Veni 
d to connect trar 


trol to main switch roor 


RESISTS OIL. Sealtite 
screen drive at water 

Station. Oil from gear housing and moisture 
from Mississippi River are hazards 


working outside 
e, Ill., plant. Seal- 
and con- 


installed on a traveling 
intake of Meremac 
istormer 


Sealtite flexible, liquid-tight conduit 
can “‘rough it’’ indoors or out! 


At the Meremac Station of the Union Electric Company 
of St. Louis, Sealtite* was used because of its resistance 
oil, and dirt. How has it worked out? Very 
after 5 years of tough usage 
controls and drives. 

Sealtite has a tough, extruded polyvinyl jacket that 
delivers true wire protection under even the roughest 
conditions 


to moisture, 


well, even 


-conditions that would corrode most metal 
conduit. In addition, Sealtite is easier and less costly 
to install . . . especially in cramped spaces. It’s ideal 
where conduit must flex or be moved, absorb vibration 
or join misaligned outlets. 


CUTAWAY SECTION of 
Type U.A. Sealtite 
shows tough polyvinyl 
jacket over flexible met- 
al core. ¢ opper 
tor wound 
side 


Soyo 


©---SEALTITE by Ke 


ae 


LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


conduc- 
spit lly ine 
conduit gives posi- 
tive ground, 


COPPER BONDING CONDUCTOR 


near pumps, 


WHERE TO GET SEALTITE — Electrical Wholesalers stock 
Types U.A. and E.F.7 Sealtite in easy-to-handle coils 
in black or gray. Be certain you ask for and get the 
quality conduit marked “Se altite” on the cover. Buy it in 
long lengths on reels or in cartons and cut it on the job 
without waste. Your wholesaler also stocks liquid-tight 
connectors. Free Booklet S-538 gives full information 
on Sealtite. Write: The American Brass Company 
American Metal Division, Waterbury 20, Conn 
In Canada: Anaconda American Brass Ltd., New 
Toronto, Ont. Sealtite is —- “dd vid Canadian Stand 
ards \ 


Hose 


Association. *R 


sEALTITE 


Insist on 
the conduit marked 


FLEXIBLE, LIQUID-TIGHT CONDUIT 


an A NAC oO N DA product 





raceway facilities for 50-twisted 
pair telephone wires or several 26- 
pair cables. The screw-on cover can 
be readily removed for access to the 
individual duct runs, permitting the 
addition of wiring as it may be 
needed. The Carter electrical team 
reported installation of approxi- 
mately 180 ft of the raceway per 
day—even in tile where it 
was necessary to employ toggle 
bolts instead of the expansion 
shields used for mounting duct 
along conventional wall areas. 

In this building, the electrical 
baseboard raceway installation ties 
in with a partition system of built- 
in raceways. Two 20-circuit panel- 
boards are installed on each of the 
upper floors and in the basement of 
the rewired building, with a single 
board serving the first floor. Rigid 
conduit runs, installed beneath the 
surface of the floor carries wiring 
from the Twinduct and partition 
distribution systems to centrally lo- 
cated junction boxes. Underfloor 
extension of the surface raceway 
electrical system lends balance to 
the overall installation and assures 
adequate, conveniently located out- 
let accommodations. 


areas 


Trailer Provides 
Jobsite Material 
Storage 


STORAGE 

Purchase of a large semi-trailer 
by Union Electric Co., Inc., of Rich- 
mond, Va., has paid dividends in 
convenience resulting from its use 
for on-the-job storage. 

Normal construction operations 
require a large storage shed, sup- 
plies being trucked in as they are 
needed for each phase of construc- 
tion. Union Electric, however, has 


TRAILER STORAGE of bulky moterials 
reduces size of stcrage shed on jobsite, 
reducing indoor storage to small items 
such as switches, contactors, fittings, etc. 
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profited by loading into the trailer 
all wire, cable and other bulky ma- 
terial and hiring a tractor at small 
cost to haul it to the jobsite, where 
it remains until completion. This 
makes unnecessary the usual re- 
peated shuttle trips by smaller 
trucks and eliminates much double 
handling of materials—an impor- 
tant consideration where large or 
heavy items are involved. It has 
also proved practical to park the 
trailer at a railroad siding close to 
the job, supplies being transferred 
directly from the freight car to the 
trailer. 

When an extra-large job is en- 
countered, the trailer is first loaded 
with all roughing-in supplies 
needed. Then it is hauled back to 
the shop and loaded with lighting 
fixtures and other finishing ma- 
terials. Where progress of the job 
dictates a more expedient location 
for the supplies, a tractor is hired 
(usually from another contractor 
right at the site) to move the 
trailer. This eliminates the labori- 
ous job of tearing down and reas- 
sembling a storage shed. 

The trailer has also been found 
practical for several small jobs oc- 
curring simultaneously in one gen- 
eral area far removed from the 
shop. Material for all the jobs is 
loaded, and the trailer is parked at 
the job most centrally located. In- 
dividual pick-up trucks can then 
make the comparatively short run 
to the trailer for supplies rather 
than to the home shop. 

When the trailer load is rela- 
tively light, space is also available 
for office space for the job super- 
intendent. 


Concrete Drilling 
For Conduit Feeders 


CONSTRUCTION 

Sachs Electric Corp. thought it 
had a tough job in the cutting of 
150 holes through 10-in. reinforced 
concrete floors for new conduit 
feeders in the old Mart Building 
which the U. S. Government bought 
to house all defense agencies in the 
St. Louis area. 

The project appeared tough be- 
cause the concrete used in the con- 
struction of the building in 1932 
was Meramec gravel—‘the next 
thing to  flint’- Norman 
Krause and Harry Martin, Sachs’ 
engineers. Cutting holes manually 
through this concrete results in 
jagged, uneven holes for conduits 
and service lines—and days of time 
and labor. Sachs solved the prob- 


Say 
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BUILT FOR HEAVY DUTY 
SERVICE WHERE AN EX- 
TRA FLEXIBLE MULTIPLE 
CONDUCTOR ELECTRICAL 
CABLE IS NEEDED 


JACKET is certified by a registered 
professional engineer to contain 
not less than 67.32 Neoprene 

.for maximum protection against 
oil, ozone, sunlight, flame, acids 
and alkalis. A signed certification 
is affixed to each reel 


BRANDED with complete data — 
name, type, size, number of con 
ductors, rated voltage — every two 
feet, exactly; makes it the only 
cable that is self-measuring 


SYNCHRO-CURED — vulcanized by 
the exciusive patented BRONCO 
process. This, plus fine stranding 
and special engineering, results 
in flexibility which is absolutely 
Vialle lel -mlamer-1e)(-t-Me) mm anlt- wip 4- 


UP TO 36 CONDUCTORS. Bronco 
clo O1-1n dh i1-10 MM ce)ae-]0](-m Oelai age) m Or-]0)(-) 
is made with from 5 to 36 con 
ductors. It is also made with elec 
\dgelalloms-tall-ilellal-Me-lale Mi lame-3¢-) dlelal-18% 
types 


COLOR-CODED INSULATION. The 
high quality Buna S _ insulation 
around the single conductor is 
olo}le]a-1eM-lalem-}4a)e\-1¢ Ml lamr-leeelael- lala) 
with the NEMA code 


ORDER THE LENGTH YOU RE 
QUIRE. IT WILL BE SUPPLIED 
AT NO ADDITIONAL COST. 


SALES OFFICES IN ALL PRINCIPAL CITIES 


16 LOCAL AND 3 CENTRAL SERVI 
CENTERS THROUGHOUT THE 
COUNTRY OVERNIGHT SERVICE 
TO ANY CITY IN THE COUNTRY 


WIRE 


WESTERN INSULATED 


{ me? ca fas é qrowingdg 


co. 


furer of port 


rds. and cahils 


LOS ANGELES 58, CALIFORNIA 





extra flexible 


NEOPRENE 
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DRILLING MACHINE with diamond bits 
was used by Sachs Electric Co. to drill 
150 holes through a 10-in. reinforced 
concrete floor to provide for conduit feed 
ers in the modernization of the old Mart 


Building in St. Louis, M« 


lem by getting a Truco portable 
drilling machine and Truco dia- 
mond bit, made by Wheel Trueing 

Tool Co. of Detroit. 
This drilling unit was specifically 
: a - designed for fast, one-man opera- 
. Se. . ’ pees tion and is equipped with a tele- 
Shopping center ——— ; on scoping post that can be anchored 
wren -_— © . > firmly between the floor and ceil- 
lighting with — a 5 SM ing. Drilling is simply a matter of 
: advancing a motor carriage along 

a track. 


MONOTUBE e With this drilling machine and 


diamond drill bits, the Sachs oper- 
A ator drilled smooth, 34-in. holes 
POLES through the 10-in. concrete floor in 
just six to nine minutes per hole. 
The time varied depending upon 
whether or not reinforcing bars 
or conduits had to be cut. This six 
to nine minutes can be compared to 
the operation of manually drilling 
the holes, which ordinarily would 
. take two men about six hours to 
Attractive by day. .. effective by night complete. Hammering and chisel- 
Graceful continuous taper, fluted or plain round designs, steel tee et i cae nd * 
. A yreak-out arounc e edges and no 

or aluminum . . . Monotube poles are the preferred choice for big clean-up job. 
every area lighting requirement. The lightweight drilling machine 
For complete details and helpful information on any type of is wired for 110 volts and 60 cycles. 
on or off-street lighting, write The Union Metal Manufactur- The telescoping post is mounted in 
ing Company, Canton 5, Ohio. In Canada: The Union Metal heavy cast base with two 6-in. di- 


: é 3 er ameter rubber tired wheels for 
Manufacturing Company of Canada Limited, Brampton, Ont. quietness and easy maneuverabil- 


ity. The head swings through 360 

degrees to easily cut holes at any 

angle. To supply the water re- 

im, Wi if \ quired to flush away the cuttings, 
l N | ON AY | KE TA 8 Doyle Hall, general foreman for 
Sachs, rigged up a recirculating 
water tank using a standard 54- 
gal oil drum and 10 ft of ordinary 


Vionotube {rea Lighting Poles 
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To get service continuity on critical loads, you need preferred-to- 
emergency switching of your alternate incoming high-voltage supply 
circuits, and short-circuit protection and switching on your outgoing 
high-voltage supply feeders. All of this can be provided in one low- 


cost package in S&C Metalclad Switchgear, as illustrated. 


You even have built-in choices of throwover schemes through 
S&C’s standard automatic transfer panels. 
You save two ways 
~---|---4.--- FE 
1. You get metalclad switchgear with job-matched load interrupters 
and power fuses, in lieu of costly circuit breakers. 


t 


You eliminate cost of custom designing by using an off-the-shelf 
transfer panel with built-in options. 1 


No organic insulation to High-Speed Full-length bulkhead doors; 


: a Schematic for B-boy switching center unit (above) 
cause corona trouble; por- Automatic rainproof, with complete 


shows throwover control of 2 of 3 alternative in- 
coming sources to provide continuous service for 
three outgoing feeders. 


celain and air only. Switching. access. 
Y g 








$&C Standard Automatic Transfer Panel provides 
for making either source preferred, for automatic 
or manual return, for adjustable time delays, for 
choice of returning in either open or closed transi- 
tion, and for optional lockout on bus faults. 





Super Durabake finish with Separate compartment for Strip heaters with ade- ch seep ag S2C ELECTRIC COMPANY 


galvanized and stainless Moto-Draulic operators; quate venting prevents 
steel hardware; withstands free access and decou- moisture accumulation. 
corrosive atmospheres. pling for checkout. 


4433 Ravenswood Ave., Chicago 40, Ili 


In Canada: S &C Electric Canada, Ltd. 
8 Vansco Road, Toronto 14, Ontario 





garden hose. This compact unit, 
Be Sure plus the portable drilling machine, 
and other needed equipment can 
be moved from place to place on a 


it’s aa eenuine small, 30- by 60-in. portable plat- 


form truck. 

Sachs now is able to drill an 
CHAN NE LLOckK average of two holes an hour. This 
supposed hardest and most time- 
consuming part of the big job— 


drilling—has turned out to be the 
easiest and fastest. 








outs Elbow Storage Rack 


Channellock % STORAGE 

ee y Storage of conduit and steeltube 

edge for Only | manufactured elbows is simplified 

greater Channellock 

strength. nes undercet by use of a welded steel rack de- 
latortoching signed and constructed by Baer 
aman Electric Co., of Moline, III. 

The rack built completely from 
l-in. scrap conduit and parts is 
used to store elbows from in. 
through 4-in. It measures 8 ft long 

: \ by approximately 4 ft high. The 
“Sa space between the floor and the 
LOOK FOR THIS TRADE ; 5 \ first tier is 12 in. At this point 
it is 30 in. deep and will handle 
: elbows up to 4 in. in diameter. 
From the bottom tier to the second 
tier, the distance is 18 in. And at 
this point the rack is 12 in. deep. 
This space is designed to hold 
Why? Only Channellock has under- £ | medium size elbows. The top tier is 
cut interlocking channels that can’t located 12 in. above the second tier 
2 ’ ‘ and is 12 in. wide. 34-in. through 
slip no matter how tight you grip. : 1t-in. elbows are stored on this 
Only Channellock has the rein- shelf. 
forced tension edge to withstand The four vertical members are 
; ay bent slightly to meet the three hori- 
maximum gripping force. These zontal shelf dimensions. 
exclusive features have made the The A-frame structure bolted 
. to the floor by use of 1 in. floor 
Channellock No. 420 the first flanges provides a visual and 
choice of skilled mechanics every- sturdy rack for all sizes of elbows. 
where. So be sure you get only By using this basic design, the 
; . rack could be expanded in both 
genuine Channellock pliers. Look height and length to solve any el- 
for the trademark on the handle. bow storage problem. 


ASK YOUR TOOL SUPPLIER FOR CHANNELLOCK PLIERS—BY NAME 


CHAMPION DeARMENT TOOL COMPANY a a ae eo 


signed and constructed by Baer Electric 

Co., simplifies the storage problem of 

M E A D V I i. i. 3 , P E N N Ss Y L V A N I A conduit and sieeltube manufactured el- 
bows 
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Used by MORE CONTRACTORS 





than any other brand- 


BY MILLIONS 


EVERY YEAR! 





IDEAL 


Some surveys have shown IDEAL Connectors first 
choice by up to 5 to J over the next leading brand. 
Maybe so! The important fact — proved by con- 
tinuing surveys — is that contractors just plain like 
IDEAL Connectors better, for more jobs than any 
other brand — by millions! They know they can 
depend on them to perform as promised. 


In short, these contractors KNOW QUALITY — 
WANT QUALITY — and BUY QUALITY. 


If you aren’t using IDEAL Connectors, you're in a 
minority. Better check your reasons — or join the 
switch to America’s top brand of Wire Connectors 
— IDEAL. 


WIRE CONNECTORS 


CONNECTORS 


the lifetime- tight, wire crushing grip that NEVER LET'S GO! 


@ just screw them on — 
like a nut on a bolt! 


Use new ‘‘Wire-Nut"’ 
wrench if you like. 
Screw-and-lever and wedge 
action with : 

FORCE OF UP TO 2'/2 TONS 


flattens wires and 
multiplies contact area 





7DEAL) CRIMP CONNECTORS 
with the UNIQUE 


(Patented) 
INSULATOR 


A stronger crimp sleeve of cadmium 
plated steel, diaper-wrapped in perfect, 
pre-fabricated insulation all-around 
and double protected over wire ends. 
Best of the crimp connectors! 


NOW — 
BETTER THAN EVER 


Stronger! 





Cs 


= SEiwW CONNECTORS 


Set "em and see ‘em! A screw 
driver's all you need. Permits 
visual inspection of every joint 
A breeze to re-use when mak- 
ing circuit changes. Solid brass 
sleeve and set-screw — _ long- 
skirt, highest dielectric shell. 


“2 


ELECTRICAL CONSTRUCTION 


Closer tolerances! 


Easier to Use! 


SHAKE-PROOF! PULL-PROOF! 
FLASH-PROOF! HEAT-UP PROOF! 


TED 
won > 


All IDEAL Wire Connectors in all contractor 
sizes are UL listed as pressure cable connec- 
tors, for general use (600 V.) in branch circuit 
and fixture wiring. 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
In Canada: Irving Smith, Ltd., Montreal 
Pn ee a ee ee ee 


IDEAL INDUSTRIES, Inc. TZ 
1041-F Park Avenue, Sycamore, Ill, 


Please send full catalog data on 

[1] IDEAL “WIRE-NUTS" [_] IDEAL CRIMP CONNECTORS 
(-] IDEAL SET-SCREW CONNECTORS 

Name — 

Company 

Address. 





City. 7 Zone_____State. on 


Da sc ee es es 
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Here's a cable supporting system with space reserved for future needs 





Cope cable trough gives 
your system room for growth! 


Cope cable trough design gives you 
greater load carrying capacity per 
dollar now—plus built-in system ex- 
pansibility that will minimize the cost 


of future system expansion. A single 
24” wide section of Cope cable trough 
supports as many cables as 16 lengths 
of 4” conduit. Additional cables can 
be quickly and easily laid in existing 
trough as new equipment installations 
require. The lower first cost of a Cope 
cable trough installation saves you 
money a second time when you need 
to increase OI! expand your power! 
distribution system! 


Reduced System Maintenance Costs. 
Easy-to-get-at ( ope cable trough also 
eliminates costly maintenance prob- 
lems down the line. Once cable is laid 
in Cope expanded metal trough, it’s 
readily accessible for easy inspection, 


repall o> & routing when system 


changes are required. And greate1 
installation flexibility of lightweight 
Cope cable trough and a complete 
line of system accessories and fittings 
reduce design time up to 25% for lay- 
ing out the most complicated system 

. assure easy system maintenance 
even in the most cramped quarters. 


Cut Costs Three Ways. You save three 
ways when you specity Cope cable 
supporting systems with pin-type 
coupler . . . trough, ladder or channel, 

® LOWER FIRST COST 

® LOWER INSTALLATION COSTS 

® LOWER SYSTEM MAINTENANCE COSTS 
Discuss these advantages for your 
installation with a qualified Cope rep- 
resentative—or write to T. J. Cope 
Division, Rome Cable Corporation, 
( ‘ollegev ille, Pa. 


1002 


T.J. COPE 22uwn 


ROME CABLE 
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SUPPORT FOR 
BIN LIGHTING 


FROM PAGE 102 


lighting layout had to be easy to 
maintain, neat in appearance, and 
economical to install. 

The lighting system that was 
installed by the Tri City Electric 
Company these problems 
and many more. By using metal 
framing, they constructed a “grid” 
that is suspended from the roof of 
the building by ?é-in. metal rods. 
The basic grid consists of four 
horizontal spans of 60 ft each, 
which are located on 10-ft centers. 
It is to these lengths of metal fram- 
ing that the #-in. rods are con- 
nected. Then, attached directly to 
this horizontal network are 12 
vertical rows of the continuous 


solved 


metal channeling, each measuring 
40 ft in length and stationed on 5- 
ft centers. Mounting the fixtures 
to these vertical runs was the next 
step in the suspension system. This 
was carried out by using a spe- 
cially designed metal framing fix- 
ture stud. Finally, after eight 40- 
watt instant start fluorescent fix- 
tures were connected to each of the 
12 vertical rows of channeling, a 
reading of 10 fe of shadowless 
lighting at floor level was accom- 
plished between each of the double 
rows of storage bins. 
Continued on page 118] 


Le 


SUPPORTING RODS of %-in. were at- 
tached to roof trusses by drilling the 
beams and fastening the rod on both 
sides of the trusses. The steel rod is con- 
nected to the metal framing by ready 
made hangers. 
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to CIRCLE 


ONE SURE SOURCE OF SUPPLY 
for all your wire and cable needs 


In wire and cable, contractors look for reliability of product, ample stocks, 
and friendly service. Working thr: 
of all three ... and here’s why. 


Take product reliability. Quality control begins right with the basic metals 


mined and refined in Cerro’s own facilities. Here skilled men make sure that 
every bar of copper, lead, or zinc is of the proper purity. This same attention 
to quality control is maintained throughout manufacture. 

Ample stocks 


ugh a Circle distributor, you’re assured 


? Circle supplies the trade with over a billion feet of top 

quality wire and cable yearly — distributed through well stocked, conven- 

iently located warehouses across the country. 
Service? There’s no “red tape” at Circle. When 


your distributor needs 
1, a simple telephone call brings re 


sults. So make a Circle distrib- 


one sure source of supply”- many other satisfied customers do. 


WIRE & CABLE 
a subsidiai y of 
Cerro pe Pasco Corporation 
PLANTS: Maspeth and le, N.Y SALES OFFICES & WAREHOUSES: in all principal cities 
BRER REC S & CABLE * VARNISHED CAMBRI ABLE * PLAST 


C INSULATED CABLES 
NEOPRENE SHEATHED CABLES « 





SUPPORT FOR 
BIN LIGHTING 


FROM PAGE 116 


The added feature of the instal- 
lation was that the metal framing 
not only provided support for the 
continuous rows of lighting, but 
also served as a raceway for its 
circuiting and switch legs. This left 
the entire area over the parts stor- 
age section free from all visible 
signs of wiring, except for the six 

thi ; short drops of conduit from the 
IS S le | leans metal framing to 2-gang surface 
ile es switch boxes. The boxes, located 
at the entrance to every other row 
of bins, provide individual switch- 
ing for each of the 12 rows. 


Installation Simplified 


Installation of the channel grid 
was simplified by determining the 
exact location of the 12 rows of 
bins and marking their position on 
the floor. Then, the entire grid was 
assembled at floor level and raised 
to its position in sections. 

Maintenance-wise, the system 
leaves little to be desired. If for 
any reason a fixture has to be re- 
moved from the metal framing, it 
is a simple matter to disconnect it 
without disturbing the operation 
of the other fixtures or their cir- 
cuiting. 

Also, the absence of raceway and 
fixtures on the storage bins permits 
future moving or replacing of bins 
with minimum change to the elec- 
trical system. 





CONDUIT DROPS from junction boxes 


responsibility mounted to metal framing connect to 


2-gang surface switch boxes to provide 
individual switching for each row of light- 
ing. 
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Look for this shield 
then open this.carton to see why... 





Bryant devices protect reputations 


This Bryant carton with the new Bryant shield contains more than 
a product. It contains a reputation. Wall switch or cutout, outlet 
or lamp holder, it’s built to safeguard your reputation . . . and ours. 


This safeguard stems from Bryant’s willingness to go that added 
distance in design, engineering and testing to produce the best 
electrical devices available. For the job where your mark as a 





trusted craftsman is at stake (and what job isn’t), specify Bryant. 












Now look for this shield on every quality wiri 





- 4 > . 
Pa B- - 
_ : y 4 
We RVANT 4701 Mercury Switch— operates MeRVANT 5862 Tumbler Switch— 20 ampere. 5 
silently; design gives unusually long wear and permits either Are snuffers reduce arcing and contribute to unusually si 
top or back wiring. long life. 


MiwpRYANT 5642-5662 Grounding Duplex MBRYANT 4832 Duplex Outlet—‘T” slots, 
Outlets exclusive ‘““U’-shaped grounding slot prevents double-sided contacts; all completely enclosed in plastic C 
housing breakage. Available in two distinctive types housing. li 


125 and 250 volts 





MBeRVYANT 3830 3-Wire Polarized Cord Sets MBpRYANT 3826 Plastic Receptacle—includes 
flat molded cord for easier installation. Non-breakable pressure terminals, 34-inch knockouts for conduit in bottom ( 
molded rubber cap and cord for major appliances. and back. ( 


r ‘ ; 
oat: iz. 
‘ > 


— 


AGO SE dw ban a 2 







MIiBeRYANT 9754-9755 Caps and Connector MiseRYANT 7311-7313 Twist-Lock Connec- 
Bodies—the rubber body and “‘Fiberite’’ face make this tors— positive lock-fast electrical connection. A twist of ] 
connector almost indestructible. the cap and it locks every time. 





viring device 


of 





MipspRYVYANT 4901 A-C Switch 
single-pole switch with red cover. 


heavy-duty, 








WBRYANT 4500 Universal Weatherproof 
Cover — corrosion-resistant finish. Self-closing rubber- 
lined lid forms seal against plate. 





MBRYANT 9303 3-Wire Power Outlet 
designed with clamp-type pressure terminals for clothes 
dryers and heavy-duty appliances 








HBRYANT MS Master Switch Low-Voltage 
Multi-Control—can control nine circuits from one point. 
This system is the most modern method of controlling 
electrical circuits. 


a — él a - 
— —_ _ : 
a —- = ‘ 

t.. 


MBeRYANT 6001 “T’’-Rated Switch 
petitively priced for residential market. 





com- 





MiwpRYANT 4970 Narrow Bracket Fluores- 
cent Lamp Holder—brackets flex to the side for easy 
centering when mounting in fixture. 





BRYANT 9304 Surface Outlet—aluminum 
enclosure matches metal kitchen and laundry equipment. 


BRYANT RR Relay—this relay actually con- 
trols the outlet or lighting circuit. 





Open a Bryant switch to see how.. 





A-C Switch 4901. Rigid plastic frame seals in the working parts and holds them firmly in line. 
Heavy bronze contact arms insure positive pressure. 
Silver alloy contacts—the finest electrical conductor known. 


Patented neoprene rocker and toggle cam action provide a slow, controlled breaking action yet 
give maximum closure speed. 


Neoprene rocker eliminates metal springs which age and lose tension. 


Exceptional quality pays off. We turned this switch on and off one million 
times before putting it on the market. The one-millionth operation was as positive 
as the first. This same thoughtful attention to detail is an important reason why 
you can depend on all Bryant wiring devices for trustworthy performance. 


WB RYANT 


THE BRYANT ELECTRIC COMPANY 
BRIDGEPORT 2, CONNECTICUT 


J1-99007 
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NOW! COLOR CODING ON ALCOA RIGID CONDUIT 
SIMPLIFIES SIZE SELECTION AND STOCKING 













New, colored protectors are 
securely fitted and won't fall off 


ALCOA COLOR CODING KEY 


Three colors make size selection easy 


Quarter-inch sizes are RED 


} 


4 4 
Inch sizes are BLUE 
] 2s «= 3§ 


Half-inch sizes are BLACK 
yy” Wh" 2h 3A 












Thread protectors on Alcoa® Aluminum Electrical 
Rigid Conduit are brightly colored to help you tell 





size at a glance. ; syuecwrilers Caboratoricg 5, 
These all-new thread protectors are made to stand E ALCOA : RIGID CONDUIT 
up under rough handling in the warehouse or on the | ALUMINUM 
job. They spell an end to guesswork and time- | CONDUIT ISSUE MU-28 
consuming mistakes in conduit selection. . fae atumimum Company oramemca Ff 
With new low prices, Alcoa Aluminum Rigid Con- ™ —— at mata 
duit is today’s most economical buy. Its light weight Your Guide to the Best in Aluminum Value 


reduces installation costs. It is nonsparking and non- 


; : . ; ope CA _A~ “ALCOA THEATRE” 
magnetic. Excellent corrosion resistance eliminates \YES Exciting Adventure 

. . v . . tay ALTERNATE MONDAY EVENINGS 
painting, reduces maintenance and extends life. —- 


Find out why Alcoa Aluminum is your best conduit 
buy. Contact your Alcoa Conduit distributor or write 
Aluminum Company of America, 2327-F Alcoa 
Building, Pittsburgh 19, Pa. 





NMiotor Shops 


. ° 

Pegboard Provides vised various types of tool racks, lines and boards may be either 
For Tool Storage with clips, shelves, painted outlines painted or left in their natural 
and the like intended to further stage, as desired. In either case 
The old adage of “a place for this aim. the result is neat, efficient looking, 
everything and everything in its Pegboards are especially good functional and conducive to overall 

place” is a good one to practice in for this purpose, since clips and efficiency. 
a motor shop, where time ean be brackets can be quickly added or Pegboard is used extensively by 
saved by always knowing where to _ shifted as requirements for storage the Electric Motor Service of Ken- 
reach for a required tool,and where change or as new tools are pur- nett Square, Pa. And, as the ac- 
mislaid tools can be promptly de- chased. Also, since holes are pre- companying illustration shows, 
tected and located before they drilled in exact rows and the sur- tools and small parts are always 
permanently disappear. For that face of the board has a hard-gloss within reach and kept free from 
reason, many shop owners have de- finish, tools are stored in precise bench-top grime. Since a wide va- 
riety of bent-bar hangers and racks 
are commercially available, there is 
no need to employ make-shift ar- 
rangements to obtain these advan- 

tages. 





Motorized Ferris-Wheel 
Stores and Pays Out 
Variety of Magnet Wire 


Shuffling and moving reels of 
magnet wire to wind a specific set 
of stator coils is frequently a time- 
consuming chore in the motor 
repair shop. Many shops have de- 
vised numerous ingenious tech- 
niques to cut this “set-up” to a 
minimum. At Lansing Electric 
Motors, Lansing, Mich., you merely 
push a button and up comes the 
desired reel ready for threading 
the wire through a tension device 
and on to the winding head. No 
reel wrestling. No storage prob- 
lem. 

Under the direction of Fred N. 
Selby, Lansing Motors partner in 
charge of the motor repair depart- 
ment, shop mechanics built a motor- 
ized ferris-wheel that permanently 
stores and positions up to 20 reels 
of different size wire. The com- 
plete unit, handling up to 2,009 
pounds of wire, takes up less than 
15 sq ft of floor space. 

Magnet wire reels are stored for 
immediate use on a rotating de- 
cagonal ‘“‘wheel’” constructed of 
heavy steel channel. Ten spokes, 
each a 24-in. length of 4-in. stee! 
channel, are welded to a central hub 
and form the supports for the reels 
The spokes are rigidly positioned 
and braced by periphery brackets 
of 3-in. inverted channel welded 
to the spoke webs about 2 in. from 
: the outer ends. This 2-in. extension 
WIDE ASSORTMENT of bent-bar supporting mediums may be obtained, thereby of each spoke provides anchorage 
permitting each object or tool to be supported by the best possible means. As for 2-ft lengths of 1-in. diameter 
assortment of t ncreases or as functional areas along the working area are steel pin which slide through holes 


y 


WALL AREA cbcve meta! bench in this repair shop is covered by pattern- 


perforated peg rd tnat provides countless possibilities for inserting bent-bar 
hangers and racks for the support of tools and small part ections of pegboard 
encasing columns reflect general attention to detail and quality workmanship 


shifted, clips 1 tools may likewise be shifted to keep the overall arrangement drilled in the sides of the spoke 
constantly functional channel. Pins are centered by two 
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ECONOMY, UTILITY 
AND CONVENIENCE 


NOW,— and for the life 
of the building! 


presSwitch 


It’s time for the switches... and “Presswitch” is 
your choice for smooth, dependable fluorescent 
lighting control. From the installation word “go”, 
throughout the life of the building, ““Presswitch” 
is “quality you can put your finger on”. 
‘Presswitch” saves installation time, labor and 
materials. A thru-connection eliminates the usual 
ground wire splice and the time-consuming cost of 
taping the splice or inserting a wire nut. Wires 
normally spliced are securely joined by inserting 
them under a screw terminal designed for the 
purpose. (See photo at right.) 

Once installed, “Presswitch” looks as smooth as it 
acts. It’s “on” or “off” with the slightest press of 
the finger or touch of the elbow, providing greater 
operating convenience wherever it is installed. 
Ask for “Presswitch” in single pole, double pole, 
three-way and four-way, with ivorine or brown 
nylon button. It operates in any position, fits stand- 
ard boxes, utilizes standard wall plates. 


For Complete Information, Write 


HARVEY 
HUBBELL, inc. 


HIGHEST QUALITY 
WIRING DEVICES * MACHINE SCREWS 


Dept. C-1 


BRIDGEPORT 2, CONNECTICUT 


CAT 


5 an 
12 f 


AnB 


SAFE, SECURE 
THRU-CONNECTION 
SPEEDS AND SIMPLIFIES 
WIRING, SAVES MATERIALS 


WIRING DEVICE 
OFFICE AND WAREHOUSE 
LOCATIONS 


Bridgeport 2, Connecticut 
State and Bostwick Streets 


37 South Sangomon Street 


los Angeles 12, Californie 
103 North Senta Fe Avenve 
Sen Francisco, 
1675 Hudson Avenve 

IN CANADA: 


Scarborough, Ontario 
1160 Birchmount Rood 





r 4 ee 
CHAIN-DRIVEN WHEEL holds up to 20 
18-in. magnet wire reels; positions reels 
for payout to winding head; requires less 
than 15 sq ft of floor space. 24-in. reels 
can be added by removing alternate reel 
pins 


POWER UNIT to turn wheel consists 

VY hp, 110-volt m with V-belt 
rm-gear drive. C 

Sure-contact Dutton 


switch 


set-screw collars positioned against 
the sides of the channel. Each pin 
supports two 12-in. or 18-in. di- 
ameter reels held in position by 
washers and cotter pins at the 
ends. 24-in. reels can be accom- 
modated by pulling the pins on al- 
ternate spokes. 

A 2-in. diameter shaft at the 
wheel hub rotates in a set of pillow 
block bearings mounted on A-frame 
pedestals constructed of 3-in. chan- 
nel iron. The two pedestals have a 
60-in. base, a 3l-in. height, and are 
separated some 26 in. by rigid brac- 
ing at floor level. 

The wheel is rotated at approxi- 
mately % revolution per minute by 
a roller-chain drive powered by a 
t hp, 110-volt, single-phase, 1725 
rpm electric motor mounted near 
the base of the A-frame pedestal. 
Through a_ V-belt connection 
(about 5 to 1 ratio), the motor 
drives a worm and pinion gear ar- 
rangement which turns a sprocket 
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new...LPI... VFRSATATHE 


BRINGS YOU 


(ifferent type units 


IN ONE FLUORESCENT SERIES 


Architects, engineers, and designers can command 
more than 152 different type units in this new 
LP! Versataire Series. Versataire offers unlimited 
possibilities to satisfy most all design and 
engineering demands and illumination benefits. 
6 different diffusers > Whenever you specify or consider fluorescent lighting 
Ventrolens ~ be sure to consider the versatility of Versataire. 


Polystyrene 9 | Me direct or direct-Indirect 
“ ~ for 2 and 4 lamps 
: in 4 and 8 foot lengths 
Formed Acrylic ~~ with solid and luminous sides 
a a4 with 6 different diffusers 
12” - 18” - 24” wide 
Pattern Vinyl = for close-ceiling or pendant mounting 


+70 Corning Glass 


#93 Alba Lite Glass 


LIGHTING PRODUCTS INC., 
Dept. 4-F, Highland Park, Ill. 


most Lighting per dollar ee 


Firm 


lighting products, inc. 
Highland Park, Illinois Address 


Versataire. 
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BUILDING: 200 East 42nd St., N.Y.C.—30-story 
OWNER: Joseph Durst 
GENERAL CONTRACTOR 


MEETING aa 
YOUR RIGID 
SPECIFICATIONS 


LEviTon 
SPECIFICATION (5000) GRADE 


EXTREME CARE: Every facet of these mag- 
nificent buildings has been planned with 
superb attention to detail. Financing, ar- 
chitecture and construction are the best. 
For this reason — this devotion to excel- 
lence — LEVITON 5000 line specifica- 
tion grade electrical wiring devices 
were chosen. Look for the 5000 
number, your assurance of top 
quality, easy installation, 
long and dependable 
service. Send for rm BUILDING: 
catalog. . 100 Chureh st 
N.Y.C.—20-story 
and penthouse 
OWNER 


QUIET SWITCHES 


A full line of 15A and Heavy Duty 
20A AC Quiet Switches. 


Erwin S. Wolfson 

GENERAL CONTRACTOR 
Diesel Construction Co., Inc 

ARCHITECT 

Emery Roth Sons 
ELECTRICAL ENGINEER 











Your best jobs are done with... 


LEVITON MANUFACTURING COMPANY, INC. 
Brooklyn 22, New York 


Chicago * los Angeles * Leviton (Canada) Limited, Montreal 


AMERICAN INSULATED WIRE CORP. 


Listed by Underwriters’ Laboratories 


For your wire needs, contact our subsid 





& 3 

DRIVING CHAIN passes over sprocket 
arrow) at base of A-frame. Endless roller 
chain encircles periphery of wheel sup 
porting magnet wire reels 


TEETH CUT in extension of channel-iron 
spokes (1) seat and engage the roller 
chain (2) which rotates the wheel. Note 
set-screw collars (3) on removable pins 
for wire reels 


centered under the wheel. The 
sprocket engages a 1-in. wide roller 
chain which encircles the wheel 
periphery. Single teeth cut in the 
web of the channel iron spokes en- 
gage and seat the driving chain. 
The details of this arrangement are 
shown in the photo immediately 
above. Reference to the other 
photos clarifies the detailed descrip- 
tion given here in the text. 

Motor control is provided by a 
reversing toggle switch (to rotate 
wheel clockwise or counterclock- 
wise) and a pressure type pushbut- 
ton. When pressure is maintained 
cn the button, the motor operates; 
when pressure is released, the 
motor stops. Thus, the wheel can 
be rotated until the desired magnet 
wire reels are correctly positioned 
for pay-out to the winding head. 
The exceptionally slow rotational 
speed of the wheel prevents over- 
riding reel position due to cen- 
trifugal force, and no supplemen- 
tary braking is necessary. 
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THAT’S WHY PITTSBURGH STANDARD’S HOT-DIP 
GALVANIZED THREADS SAVE YOU MONEY 


The cost of labor must be figured into the original cost of conduit if 
you have to pay workmen to chase conduit threads which have rusted 
in your storage. That’s why Pittsburgh Standard’s Hot-Dip Galvanized 
Conduit with hot-dip galvanized threads is the least expensive conduit 


... threads just can’t get rusty. This happy result is made possible by ITTSBURGH 


the world’s most modern conduit mill, Pittsburgh Standard’s Morris- 


ville plant. The process developed at Morrisville has now been ex- TANDARD 


tended to cover Etna production on all sizes through 6 inches. You can 
get shipping and price information by writing or calling your nearest CONDUIT CoO. 
Pittsburgh Standard wholesaler or Pittsburgh Standard Conduit Co., 
61 Bridge Street, Pittsburgh 23, Pa. 
PLANTS AT MORRISVILLE & ETNA, PA. 


RIGID STEEL CONDUIT + ELECTRICAL METALLIC TUBING + ELBOWS ¢ COUPLINGS «+ FITTINGS 
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METAL-CLAD SWITCHGEAR 


Walk-In 





Hinged rear doors afford easy access to rear of switchgear. 


Now available are I-T-E Walk-In Shelters for 
housing metal-clad switchgear in outdoor loca- 
tions. These are being produced to meet a grow- 
ing demand, and already two installations of this 
I-T-E development are in progress. They render 
the big service of permitting personnel to main- 
tain switchgear in defiance of weather. These 
I-T-E Walk-In Shelters feature all the following 
advantages: 


Completely gasketed doors, side sheets and 
frames. Doors are sealed with cellular neo- 
prene sponge; side sheets and frames are 
sealed with wool felt, impregnated with 
chromite. 


All parts are treated for rust resistance, 
painted and baked prior to assembly. This 
protects the metal against rust and corrosion. 
Further, the bottom of the entire unit is 
undercoated. 
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The shelter is completely self-sustaining. It is 
equipped with ventilating louvers, lights, 
heating units and convenience outlets. 


The entire structure is strong enough to be 
pier mounted, if desired, with resulting in- 
creased savings. 


Hinged rear doors afford easy access to rear 
of switchgear. 


Transformer connections can be made through 
weatherproofed throats, roof bushings, or 
underground cable, as required. 


to Protect Service Personnel Against Weather 


Space is provided for storing grounding de- 
vices or spare circuit breakers. 


Nonskid flooring insures safe footing for 
operating personnel. 


Standard shelters are available for any size 
switchgear assembly. 


For complete information about I-T-E Walk-In 
Shelters for switchgear, contact your nearest 
I-T-E sales office or write Switchgear Division, 
I-T-E Circuit Breaker Company, 19th & Hamilton 
Sts., Philadelphia 30, Pa. In Canada: Eastern 
Power Devices Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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NELSON SWITCHBOARD TESTING 
ASSURES PERFECT OPERATION 


Nelson makes certain at the factory that your switchboards 
and switchgear will work right. This quality control is now 
possible because the... 


NEW NELSON SWITCHBOARD TESTER 
DUPLICATES FIELD OPERATING CONDITIONS 


Developed by Nelson to test metering and relaying circuits 
of completed switchgear before shipment, this device tests 
potential and current circuits. 


The performance of the switchboard is accurately measured. 
Gone is the guesswork of the old-fashioned continuity tests 
that showed only whether or not the switchgear was wired as 
shown on the wiring diagram. 


This test gives both Nelson and the customer the satisfaction 
of KNOWING that the equipment is right as it leaves 
Nelson's plant, and is going to function in the field when 
properly installed. 


a major source of electrical 


control equipment pfor industry 


Nake) RIZE a Vail cnae) 


TULSA, OKLAHOMA 
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PNEUMATIC HAMMER is effectively 
lightened in weight by means of rope 
running to overhead pulley and down to 
small counterweight. Wood blocks pre- 
vent stator from shifting in position while 
coils are being cut prior to stripping 


Counterbalance and 
Brace Simplify 
Coil Cutting 


Cutting coil ends prior to strip- 
ping stator coils is facilitated by a 
counterweighted pneumatic ham- 
mer and a right-angular wood-block 
bracing arrangement in the shop 
of Lange Electric, Baltimore. As 
pictured, the wood blocks are of 
1-by-6 stock, are surfaced with 
steel plates and are secured at right 
angles to the top of the stripping 
bench. Rotors are merely placed on 
the table, shoved into the corner 
pocket formed by the blocks, and 
are held in position by the action 
of the chisel-holding hammer. The 
hammer, in turn, is effectively light- 
ened by means of a rope, overhead 
pulley and counterweight arrange- 
ment, an arrangement that lessens 
the apparent weight of the tool and 
thereby facilitates the ease of han- 
dling. 





IDENTIFYING link-chain couplings with 
their respective bore diameters provide 
readily-spotted visual assistance and 
thereby facilitates matching them when 
needed at a later date. The practice i 
one followed by the Electric Equipment 
Co. of Bridgeport, Conn. 
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Here’s how contractors net: 


top profits per 





Finest protection 
possible... at 
competitive prices 


Superior branch circuit protection 

Carries full rated load 

No nuisance tripping © No waiting to reset 
Only two switch positions 

Tungsten silver alloy contacts 

Sturdy plug-in design ¢ Safety trip-free handle 
Backed by full line of “mp” load centers 


rf 


job with 
breakers 


Jobs go up faster, easier with minimum wiring 
runs— and no nuisance callbacks afterwards 


How come? Because “MP” breakers are 
fully magnetic and contain absolutely no 
limiting thermal element. They work 
strictly on current alone — not heat. 

Think of the profit advantages for you! 
Now you can put up load centers any- 
where — near steam risers, oil burners, 
even in kitchens over stoves — wherever 
t's most practical for quick, easy wiring 
with minimum runs. 

That’s not all! Fully magnetic breakers 
have always provided superior branch 
circuit protection without nuisance trip- 


Please rush me: 
Name 

Company 
Address 

City 


Type of business 


—————————————E—EE 


full information on new “‘MP” line 


ping. Advantages to you: no unnecessary 
callbacks, satisfied customers, repeat 
business — and finally, additional profits. 

Best of all, “MP” breakers — backed by 
a full line of plug-in ““MP” load centers — 
cost no more than ordinary breakers. 

So next time you order circuit breakers, 
ask for new fully magnetic ‘““MP’s” — and 
see what a difference it makes in your 
operations. Available now at your Mur- 
ray wholesaler’s. 

For more information about “MP” 
breakers, mail coupon today! 


Murray Manufacturing Corp., 1250 Atlantic Avenue, Brooklyn 16, N.Y. Dept. EC2 


new 1958 Murray Catalog 





within 


Satel 


NATIONAL 


1g anywhere 


with 


SURFACE 


RACEWAYS 


National Electric Surface Raceways make possible safe, 
fast, economical on-the-surface wiring for commercial, 
industrial, institutional or residential installations. 


METAL MOLDING 
Carries up to 10 conductors. 
Bends around offsets and 
columns. Install by simply at- 
taching base, laying in wires 
and snapping in capping. No 
fishing necessary. 


PLUG-IN STRIP 


This prewired raceway is fur- 
nished with a spread of outlets 
every six or 18 inches and a 
choice of electric services... 
constant, grounded equipment 
or both constant service and 
automatic switch control. 


BASEDUCT 

A new easy-to-mount wiring 
system at the baseboard level. 
Duplex receptacles provided 
every 30 or 60 inches in an 
easily installed wiring harness. 
Three inches high, baseduct 
extends 34” from wall, con- 
tains raceway to handle branch 
circuit requirements. 


SURFACEDUCT 
A two-piece, all-purpose lay-in 
raceway for every type of serv- 
ice up to 60 amperes. Device 
covers accommodate over 300 
standard devices—simple fit- 
tings for all job requirements. 


TWINDUCT 

A large capacity combination 
high and low potential elec- 
trical raceway for commercial 
and light industrial applica- 
tions. Consists of two rows of 
Surfaceduct with common 
cover. 


- 
WIREWA 
Hinged-lid wireway with 4” x 
4” cross section provides steel 
protection plus accessibility. 
Concentric KO’s. Available in 
6” x 6” cross section. Easy to 

re-route or extend. 





| 


| : oO “a 


* € 


| 
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Listed by Underwriters’ Laboratories Inc. 


National Electric Products 


PITTSBURGH, PA. 
2 Plants * 12 Warehouses * 41 Sales Offices 
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10 ft. Our reasons for this recom- 
mendation are as follows: 

a. It will eliminate confusion as 
to the proper installation where 
more than one service disconnect- 
ing means (as permitted by Code) 
are connected to one service take- 
off. 

b. It will establish a possibility 
of installing the service disconnect- 
ing means on a switchboard having 
proper clearances all around. The 
ability to locate main service dis- 
connecting means on a switchboard 
eliminates the creation of a “bus 
loop” extending down from the 
take-off to the line side of the dis- 
connecting means and back up 
from the load side of the discon- 
necting means and over to the 
switchboard. The avoidance of this 
type of installation, which tends to 
produce heavy induction heating 
effects, is considered desirable. We 
believe that the “bus loop”’ installa- 
tion will become prevalent under 
the requirements of Bulletin 11. 
The alternate installation, namely 
the running of many parallel con- 
duits under the switchboard room 
floor, will, in many cases, be unsuit- 
able from the standpoint of the 
building structure, because of 
grade slab waterproofing proced- 
ures and interference with foot- 
ings. 

7. The Department should con- 
sider ground current sensing as a 
protective measure. This recom- 
mendation was made and developed 
by Leonard Padawer of Cosentini 
Associates. 

The Bulletin correctly reem- 
phasizes the need for low imped- 
ance grounding procedures. Line 
to ground faults, the hazards of 
which are to be minimized by good 
grounding procedures, are much 
more prevalent than bolted 3-phase 
short circuits. It should also be 
noted that line to ground faults 
tend to produce arcing hazards 
over a much wider area within a 
building than line to line faults 
(in which case arcing hazards are 
confined to the location of the 
fault). Line to ground faults, 
especially those of the high imped- 
ance ground path type, tend to in- 
troduce voltage on all the metallic 
parts of an electrical system where 
no voltage is anticipated and where 
minimum spark gap distances are 

[Continued on page 136] 
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It feels better! 





No plastic electrical tape 
is as TOUGH as 


SCOTCH No. 33 


BRAND 


The price per splice is less... 
Super-tough “‘ScotcH” Brand No. 33 Electrical: Let us prove it! 
Tape is stretchy and puncture resistant... yet * MINNESOTA MINING AND MANUFACTURING CO. 
thin enough to conform easily. Only the genuine ; ‘t- Paul 6, Minn., Dept. CB-68 
“ScoTcH” No. 33—invented as a new type of wire Don’t just tell me show me that the price per splice is less with 
splice covering—has “‘Scotty’s” plaid on the can: SCOTCH’ No. 33. Send a man around 
and “‘No. 33” inside the red core. Ask your dis- 
tributor about the full line of “ScotcH” Brand 
splicing materials, or write us for complete infor- 
mation. 


““ScoTcH” and the plaid design are registered trademarks of 3M Co., 
St. Paul 6, Minn 


Miianesora [ffinine ano ]fanuracrurine a 


--- WHERE RESEARCH IS THE KEY TO ideal 
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i Conduil s 


HUNG CEILING BOX 


for Dropped Ceiling 
Orelahiegtia ec 


ith these top features. 


New extruded slots for 
supporting bars 

Easy to set in exact channel 
position 

Avoids costly pipe bending 
No extension collars needed 


All 16 knock-outs can be used 


Feature by feature, this is 
the most versatile hung ceil- 
ing box available and 
the easiest to install. 


Write for new catalog sheet 


G Enperien 


active ingredients 


in all Arrow products 


OUTLET BOXES * GANG BOXES * 
COVERS * BOX SUPPORTS 


ARROW CONDUIT 
& FITTINGS CORP. 
129 30th Street, Brooklyn 32, N.Y. 


Sales Representatives & Warehouse Stocks* 
BALTIMORE, MD. © *CHICAGO, ILL. © “*CIN- 
CINNAT!, OHIO * DALLAS, TEX. * GREENSBORO, 
N.C. **KANSAS CITY, MO * *LOS ANGELES, 
CALIF. * *MIAMI, FLA. * NEW YORK, N.Y. * 
NEWTON CENTRE, MASS. * *PHILADELPHIA, PA. 
© ROCHESTER, N.Y. ** TAMPA, FLA. 
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not maintained. 
prevalence and hazard of line to 
ground faults over line to line 
faults leads us to believe that any 
extra protection which can be de- 
veloped for limiting the hazards of 
high impedance line to ground 
faults should be carefully con- 
sidered since these faults may not 
draw enough current through the 
line overcurrent 
to clear 
grounding 
vided). 


This greater 


protection device 
when the _ best 
procedures are pro- 


(even 


As a first consideration, we have 
been investigating the value of pro- 
viding separate and __ isolated 
grounding connections to the 
grounding electrode for the system 
neutral, and for the equipment and 
raceway ground. This type of con- 
nection permits the introduction of 
a ground current sensing relay in 
the equipment and raceway ground 
connection. This relay could be 
utilized to send an alarm, or 
open the main 
ing means. 
room 


even 
service disconnect- 
Since switchboard 
temperature alarm and re- 
mote control of service disconnect- 
ing means are being recommended, 


these latter ground current protec- 
tion procedures need in no way be- 


come 
pense. 

The question of determining the 
most advantageous setting of the 
ground current sensing relay re- 
quires testing and _ averaging 
ground impedance readings on the 
equipment and raceway systems in 
many buildings, with their present 
ground electrode connection dis- 
connected, and any utility company 
raceway ground also disconnected. 
Since our office at present does not 
have the financial backing neces- 
sary to carry on such experimenta- 
tion, as suggested above, we are 
hoping that the wide circulation 
which we are giving to this letter 
will arouse enough interest among 
other sources so that further as- 
sistance to the Department in this 
matter will become available. 

8. The Department should not 
permit main fuses ahead of the 
main disconnecting means in exist- 
ing buildings. 

In the case of existing buildings, 
the Bulletin permits the installa- 
tion of main service fuses on the 
line side of the main disconnecting 
means to account for conditions 


matters of great extra ex- 


where it is impossible to locate the 
main service equipment at the util- 
ity company service terminals. We 
believe that this represents an un- 
necessary relaxation of the 
requirements of the Bulletin, which 
state, that the main fuses should 
be located on the load side of the 
main disconnect means. The main 
fuses when located on the load side 
of the main disconnect means can 
be renewed with the supply voltage 
cut off, and we think that there is 
no need to abandon this feature in 
existing buildings. If the main dis- 
connecting means and main fuses 
cannot be located directly at the 
service stabs, then we feel that con- 
crete conduits shouid be 
used to extend the service terminals 


basic 


encased 


to such a location as is suitable for 
both the installation of the 
service disconnect means and 


main 
load 


side fuses. 


Solution At Hand 


All of the foregoing—the details 
of Bulletin 11 and the comments of 
Eitingon & repre- 
sents the serious effort being made 
in New York City 
solution to the 
current services. 


Schlossberg 


to find a sound 
problem of high 
Although no firm 
have as yet forth- 
coming, focus on the details of the 
problem has been cleared and great 
progress has been made. A set of 
clear, definitive regulations 
recommendations will 
acted. 


decisions been 


and 
soon be en- 
It is to the industry’s credit 
that close cooperation among code 
authorities, electrical 
engineers manufacturers is 
playing an important role in the de- 
velopment of the final draft of Bul- 
letin 11. 


consulting 
and 


SUPERINTENDENT of the Potter Electri- 
cal Engineering and Construction Co., Inc. 
in Terre Haute, Ind. is Hollis Smith. Mr 
Smith is in charge of 35 electricians em 
ployed by the firm whose business centers 
around industrial and commercial work 
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Note how ordinary EMT split early in pressure test while induction welded 
CIRTUBE EMT (shown here unplated) held fast, surpassing UL requirements. 


on new CIRTUBE EMT means 


easier, split-free bending 


HERE are many reasons why new CIRTUBE EMT will 

help you get faster, cleaner wiring jobs. Most of 

them are listed here. 

One big reason, however, is continuous induction 
welding —by far the best technique available for making bead-free, 
split-free welds on high quality EMT. 

It is virtually impossible to split an induction-welded EMT no matter 
how severe the bends. And the perfectly clean weld means uniform 
roundness — easier, neater bending without the slightest kink or flat- 
tening. Your men get it right the first time around. 


Try induction-welded new CIRTUBE EMT soon as you can. Your whole- 
saler has it now—bundled with distinctive orange colored tape to 
identify the EMT manufactured to Circle’s quality standards. 


- WIRE & CABLE 

a subsidiary of 

CERRO DE PASCO 
CORPORATION 


PLANTS: Maspeth and Hick » We SALES OFFICES & WAREHOUSES: in all principal cities 
RUBBER VERED WIRES & VAR CAMBRIC CABLES « P TIC INSULATED CABLES 
NEOF ES e “CIRTUBE” E 


ge: eek BMS (fbf it! 


Proper steel pies? ! The best cold 
rolled steel plus the right handling give 
CIRTUBE EMT its natural bendability. 


Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in lubri- 
cation for easier wire pulling. 


Lifetime exterior finish! Hard 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 


Automated quality control! 
Automatic controls assure complete and 
continuing uniform quality of product. 


Tight, easily handled bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 


Fast, friendly service! wel!-known 
Circle service through a nation-wide network 
of well stocked nearby warehouses. 














How to give your customer more than a motor 


You can solve all motor problems with 


You can make your job easier by selling Century 
Electric motors, 1/20 to 400 hp. Here’s how: 


Easy ordering— You save time because you can 
give your customer answers to all his motor prob- 
lems from one source, and you save him valuable 
time (and money) because he doesn’t have to shop 
around for motors. He’ll appreciate it. When he 


asks about motors he knows you have the answer. 


Fast shipments—From Century Electric’s com- 
plete stock you can get a motor for any standard 
application and a quick answer for your customer. 
In addition, motors are packed in sturdy boxes so 
when you reship to your customer you know he will 
get motors in good condition. 


























Century Electric’s line... °40 to 400 hp 


Application know-how—But you want to be 
sure he has the right motor for the job. And if you 
need help on this, you get expert back-up from your 
nearest Century Electric sales engineer. He knows 
motors inside and out because he sells, applies and 
thinks nothing but motors day after day. 


This is why you can give your customer more 


than just a motor—a quality product backed by 
application know-how and the ability to furnish 
fast answers from one source. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock P ) Principal Cities 
ght 
Ci 








or Requirements 
the Navy's? 


T isn’t likely that utilities and indus- 

trial users subject dry-type transform- 
ers to the punishment the U. S. Navy 
expects its equipment to withstand. Yet, 
Allis-Chalmers gives you the same, extra- 
dependable dry-type transformers in 
“industrial-type” enclosures that the 
Navy installs in supercarriers, guided- 
missile destroyers and mine sweepers. 

Allis-Chalmers totally enclosed dry- 
type transformers can save you as much 
as 20% on initial cost in place of an oil- 
filled unit. They are more economical to 
operate and can actually increase pro- 
duction. These units can be located out- 
doors, they’re weatherproof—or indoors 
in dusty, lint-filled or moist atmospheres. 
They are quickly and easily mounted on 
walls, posts or machinery. Maintenance 
is virtually eliminated because there is 
no cooling liquid to change or filter — 
the coil is given maximum protection 
with high temperature insulating mate- 
rials consisting of Fiberglas, asbestos 
based materials and silicone varnish. 








For complete information, call your 
p 
Cutaway model. transformers are nearby A-C representative or write Allis- 


available in single-phase and three-phase Chalmers, Power Equipment Division, 


designs, ranging from 3 to 75 kva, 600 Milwaukee 1, Wisconsin. 
volts or less. 





ALLIS-CHALMERS 
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Product News 





Color-Coded Underfloor 


Duct System (1) 


A new metal underfloor duct sys- 
tem with color-coded assembly parts 
and will be available. 
System features standard duct (13- 
in. by 34-in. OD) and super duct 
(18-in. by 74-in. OD) sections in- 
terchangeable in the single and two- 
level junction boxes. One super duct 
takes the space of two parallel 
standard ducts. Available in stand- 
ard 10-ft and 12-ft lengths which 
can be cut in half. 

Multi-duct junction boxes, for up 
to five parallel standard ducts or a 
combination of standard and super 
ducts, are of galvanized steel with 
knockouts in bottom, have solid zine 
alloy corners and separators which 
double as cationic electrodes to pro- 
vide cathodic protection to steel sys- 
tem. Rugged box 
lock in place. 
square or 
two-level 


accessories 


leveling screws 
Box line includes 
rectangular single and 
junction boxes assembled 
from pre-fabricated sides of vari- 
ous configurations. Boxes can be 
inserted between parallel ducts for 
supplementary feeds to single-level 
system or for complete two-level 
systems. 

Adjustable, dual-channel bridge 
supports double as duct couplers for 
added strength at duct joints; have 
removable separators to maintain 
duct spacing and accommodate com- 
bination of duct sizes. 

Modular type service fittings of 
solid aluminum or have re- 
movable cover and side plates for 
easy wiring; take up to two duplex 
receptacles back to back; have pro- 
visions for attaching connector 
blocks, buzzers, wire clamps, etc., 
for communication systems. 

System includes line of cast ac- 
cessories—cabinet connectors; ver- 
tical, offset and horizontal elbows 
with attached leveling screws; ad- 
justable elbows; and conduit to duct 
adapters. Literature is available. 

Gateway Engineering Company, 
3233 West Grand Ave., Chicago 51, 


Til. 


brass 
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Ballast (2) 


A new low temperature ballast 
for two 40-watt T12 rapid start 
fluorescent lamps that will operate 
at 90°C or below at the hot spot in 
any modern totally enclosed 4-lamp 
fixture that is surface mounted on 
an acoustical tile ceiling. Desig- 
nated 6G1020, it represents no in- 
crease in size, weight or decrease 
in sound rating over previous mod- 
els. It permits the same light out- 
put possible with former ballasts 
of the same rating. 

General Electric Co., Schenectady 
5, WF. 


Drum Switch (3) 


A drum switch for starting, stop- 
ping, and reversing small ac and de 
motors. Available in surface 
mounted NEMA Type 1 enclosure, 
or with an oiltight cover plate for 
cavity mounting in a machine base. 
It features a newly designed, wrap- 
around cover which exposes the 
switch mechanism for easy wiring. 
Terminal screws are accessible 
from the front. The edge of the 
enclosure base is raised so that the 
wrap-around cover can be slipped 
off or on directly from the front, 
when the unit is mounted on its 
base. Two conduit openings are 
provided in the base. The Bulletin 
350, Series B, drum switch is avail- 
able for 14 hp, 110-volt; 2 hp, 220- 
volt, single phase motors; 2 hp, 
110/220/550-volt polyphase motors; 
and 4 hp, 115-230-volt de motors. 

Allen-Bradley Co., 136 W. Green- 
field Ave., Milwaukee 4, Wis. 
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New compression connector has 
run and tap on opposite sides of 
the L-bar so drip from copper run 
cannot fall on an aluminum tap 
wire and cause corrosion. ‘‘Penn-L- 
Tap” is hooked over the run and 
crimped by any standard crimping 
tool. Tap end is closed with an 
easily punctured transparent code- 
colored cap, which need not be re- 
moved for inserting the tap or for 
crimping. Run end is sealed with 
removable code-colored tape. Usable 
on all combinations of aluminum- 
to-copper or aluminum-to-alumi- 
num. 

Penn-Union Electric Corp., Erie, 
Pa. 


Compression Connector 


Communication System (5) 


Desk-top unit is the control sta- 
tion of new “SS-300” school sound 
system. Sound, public address, and 
2-way intercom transmissions may 
be sent out to any combination of 
classrooms. Provides time signals 
in conjunction with any standard 
single channel program clock. Con- 
trol station, with capacity of up to 
20 classroom stations, measures 8 
ins. high, 154 ins. wide, and 128 ins. 
deep. Soft chime and annunciator 
light remain on, registering call 
from a classroom until adminis- 
trator is free to accept. Special 
purpose stations for auditorium, 
gymnasium and corridors, and out- 
door locations are available. 

Executone, Inc., 415 Lexington 


Ave., New York 17, N. Y. 
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(6) 


A new line of dry-type power 
centers, Type DT-3 are available in 
5- and 2.5 kv classes for high volt- 
age, and 600, 480, 240 and 120 volts 
on the low side. Three-phase power 
ratings are from 45 to 300 kva. The 
new center uses an air-insulated 3- 
phase load break switch, Type RLB, 
with or without fuses. Either top 
or bottom entrance is possible. The 
15-kv BIL switch NEMA 
Class A rating of 600-amp load cur- 
rent for 500 operations, or Class B 
rating of 600 amp for 100 opera- 
tions. All controls are on front of 
unit, including switch handle, fuse 
and panelboard access doors, and 
tap changer handle access panel. 

Westinghouse Electric Co., Box 
2099, Pittsburgh 30. Pa. 


Power Center 


has a 


(7) 


now 


Disconnect 


200-amp service disconnect 
serves two separate 100-amp cir- 
cuits. Sub-feed lugs have been 
added to the load side of the 200- 
amp pullout, both indoor and rain- 
tight. Pullout has pressure type 
connectors at all terminals; two 
blade, knife type reinforced fuse 
clips for positive electrical contact. 

Murray Manufacturing Corp., 
1250 Atlantic Ave., Brooklyn 16, 
oo # 


Outdoor Fluorescent (8) 


A new porcelain fluorescent 
floodlight fixture featuring the new 
Power Groove equipment has been 
introduced. Construction makes 
use of 1-piece, 20-gauge steel hous- 
ing. Removable “V” type reflector 


144 


fabricated from 20-gauge steel. 
Both are finished with a ground 
coat and fired with white porcelain 
enamel. Available as an open unit 
for warm climates, also with 
Plexiglas plastic enclosure’ for 
cold climates. Socket plates of 
heavy-gauge aluminum and the slip 
pole fitter and adjustable mounting 
adapter are cast from high-tensile 
aluminum alloy. Supplied with two 
F72/PG17 lamps. Ballasts suitable 
for outdoor applications and effi- 
cient starting at low temperatures. 
Has provisions for cluster light 
combinations. 

Guardian Light Co., 500 North 
Blvd., Oak Park, Ill. 


supa 
Sy 


Aerial Lift (9) 


New aerial lift has been designed 
to do a wide variety of lift func- 
tions. The Truco lift is insulated 
with fiberglass, and designed with 
counterbalancing, so that a man 
can ride it safely while the truck 
is moving. Mounts on the smallest 
open-type standard service or util- 
ity body, and collapses low and 
short. Controls are at the basket. 

Truck Equipment Co., 3961 Wal- 
nut St., Denver, Colo. 


(10) 


A new clamp type service head is 
suitable for use on either rigid con- 
duit or EMT with no additional fit- 
tings needed. The head is secured 
to any type of conduit by tightening 
two screws. Body and cap are cast 
Feraloy and clamp is ductile alumi- 
num. Head is available in several 
sizes, for #-in. to 1}-in. conduit, all 
having 5-wire, 5-knockout covers. 

Crouse-Hinds Company, Syracuse 
LB. 2. 


Service Head 


(11) 


New interchangeable 1332 Des- 
pard 3-wire grounding outlet fea- 
tures screw terminals, parallel 
slots, and U-shaped grounding ter- 
minal with green hex screw. Rated 
15 amps, 125 volts, it will take all 
125-volt 3-wire grounding caps as 
well as standard polarized or non- 
polarized parallel blade caps. Out- 
let must be installed in the end 
opening of the 1348 Despard cam- 
strap; outlet grounding strap fits 
under the 1348 mounting strap, 
grounding the device to the box. 
Catalog is available. 

Pass & Seymour, Ine., 
Station, Syracuse 9, N. Y. 


Grounding Outlet 


Solva u 


Master Switch (12) 


A small-size vertical master 
switch for heavy-duty applications 
has been developed. Offered in four 
sizes to accommodate maximum of 
4, 9, 12, and 16 circuits, the new 
VM master switch is supplied for 
either right or left-hand operation. 
Available with or without enclos- 
ure. Designed with mill-type con- 
struction throughout, for any desk- 
mounted mill or crane application 
where space is limited. Optional 
features include spring return to 
off point and pushbutton contact in 
handle. 

Electric Controller & Mfg. Co., 
Div. of Square D, Cleveland 28, 
Ohio. 
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Ford plant planning 
anticipates future power needs 


The Ford Motor Company plant in Indianapolis, 
Indiana, where these pictures were taken, occupies 
more than 1,400,000 square feet of floor area. It 
requires a constant power supply of 26,500-kva. 
The combination of great size, large capacity and 
exacting, but frequently varying, production 
schedules makes it imperative that plant engi- 
neering must go beyond careful control of every- 
day operation. Planning for future demands 
becomes equally important. 

Westinghouse, working with architects, consult- 
ing engineers, general contractors, electrical con- 
tractors and Ford engineers, had an active part 
in equipping this plant with the electrical distribu- 
tion system and with other electrical components 
required to assure uninterrupted operation and 
provide for anticipated expansion. For example, 
144 Westinghouse dry-type transformers of vari- 
ous ratings are mounted at heights varying from 


J.Rodriquez checks substation meter 


22 to 45 feet above floor level, above conveyor 
trusses. The light weight, ease of installation and 
minimum maintenance requirements of these dry- 
type transformers have made it possible to locate 
them so each provides the required voltage, with 
minimum loss, to the equipment it supplies. 

Over 6000 Westinghouse high-bay mercury 
vapor fixtures give daylight-type lighting in 
production areas, and these are supplemented by 
Westinghouse fluorescent lighting for the general 
illumination required by nighttime clean-up 
workers. 

Approximately 214 miles of Westinghouse 600- 
amp, 480-v, 3-pole, aluminum plug-in bus duct, 
mounted in 17 parallel straight runs (shown as 

(continued) 
J-94104-3 


vou cane sure..rns Westinghouse 


ie, a 


J. Rodriquez and W. D. Eason, Engi- 
to make certain power factor con- neer, Waste Treatment Plant, Plant 
stant at 98% lag is being maintained Engineering Department, stand beside 
throughout the plant. This extreme Westinghouse 7.5-hp totally enclosed 
efficiency of the electrical system is Life-Line® “‘A”’ motor which drives the 
made possible by the use of West- waste oil recovery tank agitator. 
inghouse capacitors. 


Shown between Lloyd L. Williams, 
Branch Mer., WESCO, Indianapolis, 
and Paul E. Butalla, Main. Supvr., 
Plant Engin. Dept., Ford, Indianap- 
olis, is Westinghouse Slipsyn”® syn- 
chronous motor starter providing 
automatic starting and field appli 
cation control for Westinghouse 400 
hp, 440-volt motor. 



































J. Vance Garinger, Lloyd Williams, C. E. Hamm, Sales Rep., WESCO, Indianapolis, and J. Rodriquez shown before 
one of the nine power centers which distribute the 26,500-kva oad throughout the plant. Power centers have stand-by 


circuit breakers and blank cubicles equipped for future needs. 


Ford plant planning anticipates future needs continued 


heavy black lines in diagram), have been installed to pro- 
videmaximum flexibility in locating production machinery. 

Westinghouse can help you with any phase of your 
electrical planning and construction. See your Westing- 
house distributor, or write Westinghouse Electric Corpo- 
ration, Box 868, Pittsburgh 30, Pa. 


Ford Motor Company 

Steering Gear and Cold Heading Plant 
General Products Division 
Indianapolis, Indiana 


Architect-Engineers: Smith, Hinchman and Grylls 
Associates, Inc. 
Consulting Engineers: (Waste Treatment Plant) 
Hubbell, Roth & Clark, Inc. 
General Contractors: Cunningham-Limp Co., Inc. 
Electrical Contractors: Hatfield Electric Co., Inc. 
Westinghouse Distributor: 
Westinghouse Electric Supply Co., Indianapolis, Indiana 


you CAN BE SURE...iF is Westinghouse 


Over 250 Pages Westinghouse Data Ss] 


j-94104-4 in Sweet’s Construction File 


a 
- 


Bo 
© 
I | sic 


| 


$ | 
a} 


a bY 
so xvA j i* 
4 g Pieters 


Capel qc Jole [ea] arcleds [ahs 


n sie jet 4g ir | 
oa = T fet 4 
Sree PHS bo 4 48 be 
ey 11 iy tel | 
| { {| i 

r 


Nf | 


a te } 
+ —+ 
+ is,! 


val 





Sign Control (13) 


A single-package control for pos- 
ter lighting, Model No. 5100, con- 
tains a service switch, fuses, and 
time switch, all prewired and in a 
rain-tight enclosure. It is designed 
to conform with local code require- 
ments, and meets requirements for 
raintight service entrance equip- 
ment. Lug terminals take up to No. 
6 wire. An extra heavy-duty timing 
motor on the time switch is used. 
For selection of time control, two 
dial styles are available, either stan- 
dard 24-hour dial or astronomic 
dial. Available in single- or double- 
pole models. 

Tork Time 
Ve rnon, N. fi 


Cont) ols, 


Inc... Mount 


(14) 


New packaged luminous ceiling 
named, “Sunshine Ceiling’, meas- 
ures 6 by 4 ft, designed for use in 
5- by 7-ft and 5- by 8-ft bathrooms 
and the smaller kitchens. Unit 
features two component parts, an 
electrical system enclosed in metal 
channels and a metal grid which 
holds six 2- by 2-ft plastic dif- 
fusers. Metal channels enclosing 
the electrical system are fastened 
directly to the ceiling. The grid 
with its plastic diffusers, is sus- 
pended 84 ins. from the channels. 
Uses six 100-watt incandescent 
lamps; pastel Coloramic lamps 
create unusual lighting effect. 

John C. Virden Co., 6103 Long- 
fellow Ave., Cleveland 3, Ohio. 


Luminous Ceiling 
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(15) 


Cable trough is now offered in 
expanded aluminum to supplement 
expanded galvanized steel cable 
supports. Includes a wide range of 
standard fittings. Offers resistance 
to many corrosive atmospheres. 
Solid sides for greater strength. 
Sections are secured by flat pins 
driven between interlocking bar- 
rels. Available in widths of 6, 9, 12, 
18, and 24 ins. and in 8-, 10-, and 
12-ft lengths. 

T. J. Cope Div. Rome 
Corp., Collegeville, Pa. 


Aluminum Cable Trough 


Cable 


Service Truck Body 


New Model 900C truck 
body has many improvements. 
Paddle locks on all doors are serv- 
iceable in the field using only 
pliers; one-hand operation with 
safety-type catch prevents a partly- 
closed door from opening accident- 
ally. To facilitate collision repairs 
and replacement in the field, a 
bolted, sectional construction has 
been adapted. Components such as 
side boxes, bulkheads and floor are 
bolted for easy “knockdown”. Com- 
partments are all newly sized to 
take standardized packaging units; 
shelves are adjustable. Full-length 
tool trays with reinforced rolled 
edges. Adjustable dividers for 
standard small-parts packaging. 

Service Body Div., Morrison Steel 
Prod., Inc., 601 Amherst  St., 
Buffalo, N. Y. 


(16) 


service 


Generators (17) 


Two new 3,000 watt, gasoline- 
engine-driven generators specifi- 
cally designed for use by con- 
tractors, builders, plumbers, and 
electricians. The 115-volt, 60-cycle 
Model 8A115 and the 115/230-volt, 
60-cycle Model 8A115/230, provide 
a dependable source of power for 
operating floodlights and power 
tools on the construction site. 
Weighing 140 lbs, these generators 
can be carried easily and used any- 
where on the job. 2-cycle gasoline 
engine is directly coupled to the 
armature shaft. 

Homelite, Port Chester, N. Y. 
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Lighting Unit (18) 


An outdoor lighting unit accom- 
modating from one to three high to 
very high output fluorescent lamps 
has been developed in 6- and 8-ft 
lengths for 60 cycle and higher fre- 
quency supply. Consisting of }-in. 
extruded aluminum body plate, a 
“unitized” aluminum housing 
sembly and extruded acrylic plastic 
shielding assembly, this unit is 
waterproof, dust-tight and treated 
for corrosion resistance. Various 
raceway assemblies attached to the 
body plate are available with sepa- 
rations for different wiring 
tems. They can be surface or re- 
cessed mounted. These units are 
for pedestrian and vehicular under- 
passes and tunnels, airport aprons, 
loading docks and other 
areas. 

Globe Lighting Products, Inc., 
2121 South Main St., Los Angeles 


7, Calif. 


as- 


Ssys- 


outdoor 


Rod Hanger Clamp 


(19) 

New “Gat” rod hanger is a 
pressed metal clamp with integral 
gripping teeth, formed in one piece 
from high-carbon, heat-treated 
steel. It can be used to hang plumb- 
ing, heating, and electrical equip- 
ment by means of rods or straps. 
Clamps are first driven onto the 
ends of the hanger rods with one or 
two hammer blows and then ham- 
mered into place on the lower flange 
of the bar joist or other structural 
support. 

Geo. A. Tinnerman Corp., 19922 
Ingersoll Drive, Cleveland 16, Ohio. 


Air Circuit Breaker (20) 


A new metal-clad switchgear unit 
with a 13.8-kv magnetic air circuit 
breaker of 1000-mva interrupting 
capacity, designed primarily for 
use in protecting distribution cir- 
cuits in large substations in metro- 
politan areas. It features horizontal 
drawout; De-ion principle of arc in- 
terruption; ceramic are chutes. 

We stinghouse Electric 
P. O. Box 2099, Pittsburgh 30, Pa. 
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What is a 
FAIR 


PRICE ? 


To be FAIR, both 
your customer and 
you must profit. 


NATIONAL PRICE SERVICE 


suggests fair resale 
prices for electrical 
materials and tells 
you what they cost 
from day to day. 


Keep current. 


Be FAIR to yourself. 


HENDERSON-HAZEL CORP. DEPT. A-86 $ 


13601 Euclid Avenue, Cleveland 12, Ohio$ 


Please send complete details about 
NATIONAL PRICE SERVICE to us 
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Aluminum Louver 

The 4- by 4- by 3-in. “Kold- 
bonded” aluminum louver is now 
offered in a wide variety of colors. 
Fabricated from 0.025 aluminum, 
providing 45° shielding, and avail- 
able in lengths up to 48 ins. and 
widths up to 24 ins. can be cut to 
varying sizes and shapes on the 
job. Adaptable to luminous ceil- 
ings, ceiling modules, recessed cof- 
fers, recessed troffers, and surface, 
pendant, and flush units. 

Columbia Electric & Mfg. Co., 
North 2310 Fancher Way, Spokane, 
Wash. 


(21) 


(22) 


A 200-watt open suburban light- 
ing fixture for illuminating farm 
work areas, outbuildings, storage 
areas and driveways. The 4,000- 
lumen incandescent unit is equipped 
with an integral photoelectric con- 
trol device that makes possible auto- 
matic dusk-to-dawn farmstead 
lighting. Unit has a die-cast alumi- 
num hood with integrally-cast side 
mounting, and a 1}-in. slipfitter 
mounting, in addition to plug-in 
photoelectric control. It is equipped 
with internal binding posts for 
wiring through bracket. 

General Electric Co., Schenectady 
& wn. F. 


Lighting Fixture 


Pothead (23) 


A drawn steel pothead has been 
announced. Bell is drawn from 3- 
in. copper bearing steel plate. Bell 
of the unit is guaranteed against 


breakage and porosity, as well as to 
meet all applicable standards of 
NEMA, ASA, AIEE, and the Fed- 
eral Bureaus. Three standard sizes 
for capacity requirements to 15 kv. 
Mounting plates, aerial terminal 
lugs, and cable entrances available. 
Parts are interchangeable to pro- 
vide for parallel or diverging in- 
sulators, outdoor or indoor instal- 
lation. 

Esco Mfg. Co., P. O. 
Greenville, Texas. 


Box 1039, 


Digger (24) 


New specially designed 2-man 
cab is available for the FWD Blue 
Ox utility digger, the new rubber- 
tired earth-boring and pole-setting 
tractor recently announced for 
utilities, utility contractors, and 
railroads. May be outfitted with 
canopy instead of the enclosed cab. 
Has rear station controls for full 
operation of winch and earthboring 
machine, in addition to standard 
cab controls. May be driven over 
paved or unpaved roads to job loca- 
tion. 

Four 


Clintonville A 


Wheel 
Wis. 


Drive Auto Co.., 


(25) 


A new line of insulated ground- 
ing bushings with nylon insulated 
throat. Temperatures to which the 
nylon may be subjected range from 
minus 25°F to 240°F for maximum 
protection. Bushings are of mallea- 
ble iron casting with steel wedge. 
They are listed by UL and approved 
by CSA and are available for con- 
duit ranging in diameter from 4 to 
4 ins. 

Thomas & Betts Co., Elizabeth, 
Nd. 


Bushings 


Romex Connector (26) 


New pressure Romex connector 
is designed for installation on non- 
metallic sheathed cables, portable 
cords, etc. Made in one piece of 
special heavy duty aluminum alloy. 
In &-in trade size, connector fits 
standard 4 in. knockouts. To in- 
stall, slide connector over cable and 
squeeze with channel-lock pliers or 
side cutters; to remove, squeeze op- 
posite sides of connector and cable 
is released. More room is allowed 
in box for wiring. UL approved for 
14/2, 14/8, 12/2, 12/8, and 10/2 
non-metallic sheathed cable. 

Buchanan Electrical Products 
Corp., Hillside, N. J. 
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New Concept in Construction Fastening! 


REMINGTON 


K-1. CAPTIVE STUD KiT—desizned to pre- K-2. LIGHT-DUTYKiT—producesall-purpose K-3. MEDIUM-DUTY KIT permits use of %” K-4. MEDIUM- AND HEAVY-DUTY KIT for 
vent free flight of studs when base materialis tool. Handles 80% of your fastening in con- diameter Remington Studs with low-cost 22 toughest fastening jobs. Designed for use with 
nadequate. Used with “Power-Mate,” this crete or steel. K-1 and K-2 use 4%” diameter caliber Power Loads. This assembly gives %” diameter Remington Studs and scientifi- 
is safest Stud Driver ever designed. Remington Studs and 22 caliber Power Loads. top performance. . . economically. cally graded 22 or 32 caliber Power Loads. 


Most versatile tool ever designed for Remington j 


fastening wood or metal to concrete or steel 


Now you can have the power you want, the stud size you 4 t uU D DRIVER 


need with the new Remington “Power-Mate.” The tool is «‘‘POWER-MATE” 
easy to use. Just a squeeze of the trigger is all it takes to ee a 
anchor wood or metal sections to concrete or steel. No Remington Arms Company, Inc 


pre-drilling, no outside power connections required! Industrial Sales Division, Dept 
Bridgeport 2, Connecticut 


The Remington “Power-Mate” is flexible, too. Permits Please send free booklet on t 
° ° " “p ¢ ste”? 
use of 44” or %%” diameter alloy steel studs and 22 or 32 ington “Power-Mate 
caliber Remington Power Loads to furnish driving force. 


is a trademark of 
s ¢ pans 


I am especially inter 

Captive Stud Kit 
Take the “Power-Mate” Basic Unit, attach the Stud 

Driver Kit of your choice—and the tool is ready to use! 

It will handle any fastening job—light, medium or heavy 

duty. That’s why the Remington Stud Driver is the most 

versatile construction fastening tool ever designed! 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . JUNE, 1958 


’ 





GYMNASIUM 


LIGHTING INSTALLATIONS 
ARE RIGHT IN YOUR HANDS 
WITH 


FLUSH MOUNTED 


VAD UNITS 


Flush mounted, has detachable porcelain enameled 
COMPLETE UNIT reflector, cast aluminum framing ring, heavy wire 
Intended for Flush Mounting Only guard, and a dust tight cover which is optional. 


The one design that can take 
punishment without breakage 


This unit tosses off hard knocks, such as 
from a basketball or indoor baseball, 
without damage. Its lighting efficiency 
remains fully effective. This QUAD unit is 
made to durably serve in gyms, assembly 
halls, rinks, armories and indoor arenas. 
Among its many features is the ease of 
servicing from either above or below a 
ceiling as construction conditions require. 
When it comes to a gymnasium lighting 
unit remember the name QUAD. 


QUADRANGLE MFG. CO. 


i ae ee a CHICAGO7, ILL. 





Gear Unit (27) 


A motorized gear unit, called 
Line-A-Spede, is designed for in- 
stallations where down time is 
critical. Line-A-Spede drives are 
gear reducers powered by standard 
NEMA frame motors mounted on a 
shelf attached to the reducer. 
Double, triple and quadruple reduc- 
tion gear units, with ratios up to 
1487 to 1, are available for motor 
ratings of 1 to 75 hp. Units are 
available for horizontal, vertical, 
flange, incline, sidewall or ceiling 
mounting. Bulletin No. 2350 is 
available. 

The Louis Allis Co., 427 E. Stew- 
art St., Milwaukee 1, Wis. 


Recessed Incandescents (28) 


Square recessed “Brascolites” 
are available with both Holophane 
and Corning lenses for intensive, 
diffusing, concave, convex, focus- 
ing, symmetrical, asymmetrical 
light distributions for most every 
type of recessed incandescent light- 
ing application. Feature Alzak 
aluminum reflectors for optimum 
light control and permanency. Con- 
structed of heavy-gauge steel. Die- 
cast frame and flange trim is fin- 
ished Silvan. Plaster flange bead 
assures a snug fit into the ceiling 
and prevents light leaks. Units can 
be relamped from above or below. 
Self-aligning thumb screw and 
floating nut, plus sturdy hinges 
facilitate easy servicing. 

The Edwin F. Guth Co., St. Louis 
3, Mo. 


Heavy-duty Connector (29) 


New “KA Connector” is a two- 
bolt heavy-duty connector which 
can be worked hot. Design extends 
and peens one bolt (the longer 
bolt) to make a one-piece assembly. 
The shorter bolt is equipped with 
a rubber grommet so it can be 
threaded out from the upper cast- 
ing and held by the lower casting; 
lower casting and spacer can then 
be pivoted 180°. The connector can 
be installed with hot line sticks. 

Anderson Electric Corp., P. O. 
Box 2151, Birmingham 1, Ala, 
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Vise Stand (30) 


New modified vise stand, the 
“8A”, has mounting holes for most 
of the popular-make vises, and 
elastic stop nuts for all fastened 
elements. Rubber foot pads prevent 
scratching and marring of floors. 
Other features include: steel tray, 
three integral pipe benders, tool 
slots, pipe rest, and an adjustable 
bracket for use with ceiling brace. 

Toledo Pipe Threading Machine 
Co., 1445 Summit St., Toledo 4, 
Ohio. 


Tape (31) 


New tape, designated Permacel 
422, is recommended for use where 
Class H insulation is required; 
where high insulation and 
sion resistance is required, for 
electrical such as slot liners 
in motors, generators, coil wrap- 
ping, coil separators within slots 
and as conductor insulation for 
armature and field coils. The tape 
has excellent weather resistance, 
low temperature flexibility and 
high temperature operating capac- 
ity, making it well suited to out- 
door insulation for large power in- 
stallations. Is constructed from a 2 
mil Teflon film sintered backing 
and a thermosetting silicone ad- 
hesive. 

Permacel-LePage’ 
N. d. 


abra- 


uses 


Inc., Ne w 


Brunswick, 


(32) 


A new type of annunciator for 
monitoring complex automatic 
systems has been developed. It uses 
static-magnetic controls. It re- 
ports “off-normal’” occurrences on 
an instrument type panel by both 
visual and audible means. Plug-in 
design makes it possible to change 
sequences without rewiring, or to 
expand the annunciator system as 
required. 

Panellit, Inc., 7401 
lin, Skokie, Il. 


Annunciator 


North Ham- 


Chromalox 


Electric Heat... 


your hottest market 


Chromalox 
Electric Unit Ventilator 





Chromalox iIn-Duct Heater 





J 


Chromalox 
Automatic Wall-insert Heater 


Chromalox Floor Drop-in Heater 


Cash in with CHROMALOX— 
the complete quality line 


Wherever heat is needed for com- 
fort, electric heat is finding new uses. 
In homes, churches, factory offices, 
schools, motels. 

And not just new structures, but 
existing structures are finding electric 
heat the modern method of heating. 
Electric utilities are promoting this 
new, big market. Are you tying in? 
With the conversion market, as well 
as the new institutional construction, 
there’s a double-barrelled market 
waiting. 

Although the Chromalox line is 


renowned for quality everywhere, it 
isn’t more expensive. The built-in 
quality Chromalox offers assures you 
of customer satisfaction, without call- 
back for complaints. Attractive ap- 
pearance, long life, and fast instal- 
lation are all in your favor. 

Why not learn the electric heating 
story now? Write for full details. 
You'll find nation-wide distribution 
and local Chromalox engineering 
assistance to back your efforts. 

Write now .. . so that you can 
heat better — electrically. 


Chromalox Electric Heat 
— Edwin L. Wiegand Company 


7637 Thomas Boulevard 
Pittsburgh 8, Pennsylvania 


ith 


CHurchill 2-6400 LIVE BETTER 
See our complete line in Sweet's Catalog forme” 
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START-STOP 
STATION 
with pilot. 
For surface 
mounting. 


SELECTOR SWITCH with pilot. 
Brass plate for flush mounting. 


SIZE 1 MAGNETIC STARTER 
with selector switch 
in cover. 


SIZE 0 

COMBINATION 

STARTER with 

fusible disconnect MANUAL STARTER 
and local with pilot. For 
control. surface mounting. 


MANUAL STARTER - 
and selector switch. ~ 
__For surface mounting. 





You'll build bigger 
HEATING & VENTILATING 
PROFITS with 

these controls because... 


... THEY’RE EASIER TO INSTALL AND MAINTAIN, 
helping to make your work more profitable. And 
their added performance and dependability help 
build your business by insuring more satisfied 
customers. 


... THIS IS THE ONLY COMPLETE LINE of motor 
controls and pilot devices for all heating and venti- 
lating applications including: fans, blowers, unit 
heaters and ventilators, compressors and pumps. 


... ONLY ARROW-HART offers you a line that in- 
cludes far smaller, lighter Type “RA” Magnetic 
Controls that save valuable space and help you 
reduce installation time and costs. 

Act now to make your next job more profitable. 
Send today for your free 16-page booklet completely 
describing how to wire Arrow-Hart Motor Controls. 


Write to The Arrow-Hart & Hegeman Electric 


Company, Dept. ECM, 103 Hawthorn Street, 
Hartford 6, Connecticut. 


ARROW (T) HART 
LeualeG ance 1890 


MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 


Surface Fluorescent (33) 


The new “Guthlite Jr.” fluores- 
cent luminaires provide lighting for 
general area illumination, compli- 
mented by soft-glo, all metal, light 
spill sides. Features new Prismoid 
Gratelite bottoms. Breathing-ac- 
tion assures lamp and ballast venti- 
lation. Also available with white 
metal cross baffles, or Gratelite 
louver diffuser bottoms in 4-in. and 
8-in. lengths, 2- and 4-light widths. 
Constructed of heavy-gauge, zinc- 
coated and phosphatized steel, fin- 
ished in white Permalux. Fixtures 
are used for 40% up and 60% 
downlighting, but with top plates 
can be adapted for 100% down- 
lighting; for either close-ceiling or 
pendant installations, in continuous 
rows or individual mountings. UL 
listed. 

Edwin F. Guth Co., 2615 Wash- 
ington Blvd., St. Louis 3, Mo. 


Contactors (34) 


New line of 30-amp starters and 
contactors specifically designed and 
engineered for controlling commer- 
cial air conditioning and refrigera- 
tion compressor motors. Other con- 
trols include the 50-amp starters 
and contactors. 30-amp starters 
and contactors are supplied in 2-, 
3-, and 4-pole models. Extra poles 
may be used for fan and damper 
motors. Coil wattage values for all 
models are 29 watts inrush and 2 
watts sealed, in all standard volt- 
ages. Supplied as open units or 
with NEMA type I enclosures with 
slotted mounting holes. 

The Arrow-Hart & Hegeman 
Electric Co., 103 Hawthorn St., 
Hartford 6, Conn. 


Long Scale Meters (35) 


A new series of large rectangular 
panel instruments are offered. Mod- 
els 1371 and 1375 in this series 
utilize CORMAG mechanisms and 
can be mounted on magnetic or 
non-magnetic panels. All plastic 
transparent cover with clear top 
and sides insures illumination of 
the long scale. Models 1373 and 




















1377 are available with outside 
magnetic construction; other fea- 
tures same as 1371 and 1375 series. 
All models measure approx. 7? by 
64 ins. and are 1.01 ins. thick. 
Weston Instruments, Div. of 
Daystrom, Inc., Newark 12, N. J. 








L 
Power Outlet (36) 


A new weatherproof, all-purpose, 
1-wire power outlet designed for 
use especially by mobile home 
parks, outdoor construction, farms 
and ranches. Model P-55-C has a 
50-amp, 250-volt, 4-wire power re- 
ceptacle and is protected with a 2- 
pole, 50-amp circuit breaker. It 
also has a grounded-type duplex re- 
ceptacle protected with a 1-pole, 
20-amp circuit breaker. Top hub 
and bottom knockouts facilitate 
overhead or underground connec- 
tions. 

Midwest Electric Products, Inc., 
Mankato, Minn. 


Secondary Arresters (37) 

Line of Pyrex-housed valve-type 
arresters includes a new secondary 
arrester, type S3, designed to pro- 
vide lightning protection for low- 
voltage equipment, secondary dis- 
tribution circuits, control circuits, 
and signal circuits in the range of 
0 to 650 volts, ac. Spark gap con- 
sists of a multiple-point electrode 
spaced by high-dielectric ceramic. 
Arrester valve elements are Granu- 
lon which freely conducts surge 
current but offers high resistance 
to follow current. S3 arresters 
meet NEMA LA-5-1952 and ASA 
C62.1-1957 standards. New T 
hangers are available for either SP 
or DP mounting. 

Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee Z. 
Wis. 








Accidental Disconnects | 
that Delay Production... / 








































happen with... 


LISTED AS STANDARD BY UNDERWRITERS’ LABORATORIES 


ARROW-HART 
HART-LOCK 


Interlocking Wiring Devices 
















































DEPENDABLE... 


Hart-Lock cannot be disconnected accidentally 
by tripping or vibration! Prevents production 
delays and unexpected operating costs caused by 
power interruptions. 


TOUGH... 


Like all Arrow-Hart Wiring Devices, they stand 
up to rough treatment. Available in grounded 
types for safety. 










































For free Hart-Lock booklet write: The Arrow- 
Hart & Hegeman Electric Co., Dept. ECM, 103 
Hawthorn St., Hartford 6, Conn. Offices and sales 
engineers in principal cities. 














ARROW (t) HART 
Quek wince 1890 


MOTOR CONTROLS + ENCLOSED SWITCHES 
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Compression Connectors (38) 

New single and double tap 
“Shure Splicing” connectors can be 
used as dead ends and stirrups. 
Designed for use on all aluminum 
and aluminum-to-copper connec- 
tions. Line includes right 
angle tap connectors and pin ter- 
minals for connecting aluminum 
and ACSR to copper equipment ter- 
minals. All connectors have king- 
size contact length. Paltap con- 
nector is for single taps and dead 
ending. Twintap connector is de- 
signed to accept two tap conduc- 
tors; tap portion has a solid barrier 
between conductor bores to pro- 
vide a positive stop and as- 
application of compound. 
Betts Co., Eliza- 


also 


cable 
Sure even 

The Thomas & 
beth, N. J. 


(39) 


New series of outdoor packaged 
lighting offers a wide selection of 
luminaires and bracketing equip- 
ment. No. 600 and No. 100D series 
consists of spun-on Alzak reflector 
sealed over the glass. Cast alumi- 
num hood portion of luminaire in- 
photoelectric cell and mer- 
integrally 
175-watt mer- 


Outdoor Lights 


cludes 
cury vapor 
mounted for 100- or 
cury vapor lamps. When 400-watt 
mv lamp is used, a 400-watt ballast 
is provided for remote mounting. 
Available for incandescent lamps 
up to 500 watts. No. W52A hinged 
aluminum wall bracket folds to 
wall for servicing. 

Nepo Mfg. Co., 4230 N. 
Ave., Chicago, Ill. 


ballast 


Sayre 


(40) 


New line of 3-phase feeder volt- 
age regulators has been announced. 
Rated 500 and 750 kva, 8660 volts 
and 500, 750, and 1000 kva, 13,200 
volts. tegulators offer reduced 
weight, less installation space, and 
lower cost for 3-phase regulation. 

Allis-Chalmers Manufacturing 

»., Milwaukee 1, Wis. 


Voltage Regulator 


Suspension Insulator (41) 


New No. 961 “Fogbowl” suspen- 
sion insulator has reduced exposed 
insulator area and reduced con- 
tamination on the surface by means 
of a “trapped air space” within the 
insulator bowl. Shell is a cerami- 
cally welded one piece unit. Strik- 
ing and leakage distances are scien- 
tifically balanced. Supplied with 
malleable iron or forged steel caps 
and forged steel ball bolts. Rec- 
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ommended for use in_ vertical 
construction under fog and smog 
conditions, in salt spray areas, in- 
dustrial locations and sandy areas. 

Victor Insulators Div., 
Circuit Breaker Co., Inc., 
ae 2 


Victor, 


Limit Switch (42) 
air-gap limit switch de- 
Switch oper- 


A new 
signed for mill duty. 
ates on the principle of a resonant 
circuit. Switch consists of three 
parts: a magnetic vane which is 
attached to the moving part of the 
machine, a reactor unit mounted 
on the stationary part of the ma- 
chine, and a standard ac relay 
which opens or closes the circuit. 
High sensitivity permits the switch 
to function when the vane is within 
i in. of reactor. Bulletin 9007-RZ 
available. 

Electric 
Div. of Square D, 
Cleveland 28, Ohio. 


Controller & Mfg. Co.., 
4500 Lee Rd.., 


(43) 


New wall-type radiant heater, de- 
signed for bathroom or small room. 
Solid aluminum reflector is de- 
signed to spread warm rays in all 
directions. It is flush type and 
made in both automatic and manual 
models. It has adjustable mounting 
bars, which serve to position heater 
for different wall construction, 
either plaster or dry wall. There 
are mounting holes in the flange 
and sides of wall box for existing 
construction. Literature is avail- 
able. 

Electromode Division 
mercial Controls Corp., 

N. Y. 


Radiant Heater 


of Com- 
Rochester 


Foot Switch (44) 


A new type of electrical foot 
switch, called “Neptune”, has been 
designed especially for use in con- 
trol and low power circuits. Switch 
electrodes are embedded in a flex- 
ible vinyl plastic which is resistant 
to water, oils, greases, and most 
other common chemicals. Available 
in brown, blue, green and gray; are 
4 in. thick, 6 ins. wide, and 8 ins. 
long. Especially designed to actu- 
ate food processing equipment 
where waterproof construction 
makes possible the necessary sani- 
tary maintenance. 

The Recora Co., Ine., 
Archer Rd., Summit, Iil. 
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Robot COP* Automatic Reset. Built-in, thermal- 
operated device cuts flashing or non-operating 
lamp out of circuit. When defective lamp is re- 
placed, starter automatically resets to operate 
new lamp. Designed for hard-to-start conditions 

such as high humidity, ungrounded fixtures, 
low line voltage. Features ceramic condenser! 





< —: 
SYLVAND 
4& ss w 


Cop-40 


Raw” one 


. 








COP* Manual Reset. Circuit-breaker element 
cuts flashing or non-operating lamp out of cir- 
cuit until new lamp is installed. Push button at 
top of starter permits manual resetting of circuit- 
breaker for proper lamp operation when re- 
lamping. Features ceramic condenser! 


cut maintenance costs... 


protect against expensive 
ballast burnouts! 


Sylvania COP(*Cut-Out Premium) start- 
ers offer money-saving advantages. The 
circuit-breaker device AUTOMATICALLY 
cuts out failing lamps—starter life is not 
“used-up” trying to start defective lamps. 

This automatic starter service saves 
time and work . . . eliminates annoyance 
of flashing lamps, postpones the need for 
lamp replacement, thus permitting group 
lamp replacement at less cost. 

Sylvania COP starters protect equip- 
ment against ballast burnout from ex- 
cessive heat produced by flashing lamps. 

You get longer service with COP start- 
ers because, like all Sylvania starters, they 
have ceramic condensers. Condensers 
don’t break down due to temperature or 
moisture—the cause of failure in starters 
with paper condensers. Order a stock 
today from your Sylvania Supplier. 

SYLVANIA ELectric Propucts Inc. 
Lighting Division, Dept. 8L-8306 
60 Boston Street, Salem, Mass. 


In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 


VYSYLVANIA 


.».fastest growing name in sight! 
Lighting + Television Radio Electronics 
Photography + Atomic Energy + Chemistry-Metallurgy 
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With no change in tube shape or size, new Sylvania. VHO= 


AT ITIVWNN 


delivers as much light as 2% standard fluorescent tubes 





VHO means Very High Output 


Another reason why 


Sylvania Fluorescents give more light 
at lower cost than all other brands 


No other very high intensity fluorescents cost so little to buy 
and use — or maintain greater brightness throughout lamp 
life. The new VHO fluorescent lamp looks like any stand- 
ard lamp cy it delivers more than 2!> times as much light 
as lamps of identical size and shape. The initial cost of 
Sylvania VHO 1s appreciably lower than any other high 
intensity fluorescent lamps, and at no sacrifice in service or 


performance. VHO lamps keep operating costs to a mini- 


mum by giving more effective, useful light than other high re j 
: < & . = . rhe secret of the VHO is the uniqu 
intensity fluorescent lamps. paar 


SYLVANIA LIGHTING PRODUCTS development creates a cooler la 


' ’ ss eee 
Division of Sylvania Electric Products Inc. has enabled Sylvania to pack n 
tate 
nu ig to a standard siz« 
3oston Street, Salem, Massachusetts is much light into a standarc 


SYLVANIA Lighting Products 


make light a better too/ for profits 


nter” inside the tube. | 
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Latrobe 
Electrical 
Products 


For long, smooth service “Latrobe” 
Floor Boxes and wiring specialties 
are tops. Years of performance 
have proved that. And, “Latrobe” 
Boxes are designed in a way that 
permits fast, easy installation—cut- 
ting labor costs to the bone. 


Non-Adjustable 
Watertight 
Floor Box 


Unique, practical design 
cuts installation time; 
makes safer job and 
leaves more wire space 
inside box. Cover plate 
is 342" diameter 


Adjustable 
Floor Box 


Designed for  tele- 
phone outlet or where 
permanent connec- 
tions are made, or as 
a junction box. All 
adjustable boxes are 
fire proof 


“Latrobe” 
Pipe or Conduit 
Clamp 


This clamp is made 
with a double 
safety bite of case 
hardened tool steel 
Two models — Right 
Angle and the Par 
allel support 
to handle pipe or conduit 2 


Each model comes in 10 sizes 
thru 4”, 


Insulator Supports 


Fasten porcelain or glass in- 
sulators to steel framework 
without punching holes. 4 
sizes—1"", 12", 2” and 22”. 


Latrobe Products 


Non-Adjustable Floor Boxes 
Adjustable Floor Boxes 
Gang Boxes . . . Cover Plates 
Junction Boxes . . . Nozzles 
Pipe or Conduit Hangers 
Insulator Supports 
Cable Supports . . . Fish Wire 


Staple and Cable Clips 
Write for new catalog 


Sales Representatives in all principal cities. 


Pullman 


Manufacturing Go. 


1209-1215 JEFFERSON 


LATROBE. 


STREET 


a 
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Load Center 


New line of raintight, NEMA 
type 3R circuit breaker load centers 
with “Twin” residential breaker in 
12, 16 and 20-circuit split bus de- 
vices has been introduced. For 
outdoor applications up to 100 
amps, where breakers must be pro- 
tected from rain, sleet, and snow. 
Features interchangeable raintight 
conduit hubs up to 24 ins., type TR 
“Twin” breakers, type R single- 
pole and type TQL 2-pole common- 
trip breakers, and provision for 
bringing conduit into the box 
through an interchangeable hub in 
the top or through knockouts in the 
bottom and back. UL listed. Bul- 
letin GE-6661A available. 

General Electric Co., Plainville, 
Conn. 


Capacitors (46) 


Individual capacitor units, rated 
to deliver 100 kvar, will be avail- 
able in standard voltage ratings of 
4800, 6640, 7200, 7620, and 7960 
volts. Each unit full-voltage ener- 
gization tested. Capacitors. will 
permit lower installation costs per 
kvar, savings in space required for 
substation racks, and more compact 
pole mounted banks. Both single 
bushing and two bushing styles 
will be produced to allow the great- 
est possible flexibility of applica- 
tion. 

Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


Fluorescent Lights (47) 


Three new series of shallow fluo- 
rescent “PlastoLiers” incorporating 
a one-piece metal housing and one- 
piece snap-in plastic shielding, are 
designed to provide low brightness 
illumination with even distribution 
when surface or pendant mounted, 
individually or in continuous runs. 
A plastic pan series using a formed 
acrylic diffuser is available with 
two to eight lamps in sizes from 
1 by 4 ft to 4 by 4 ft. Single lamps, 
6 ins. wide, are available in 2-, 4 and 


8-ft lengths for corridors and pas- 
sageways. Wrap-around provides 
direct or  semi-direct lighting 
through an extruded polystyrene 
diffuser which wraps around the 
bottom, sides and top of the one- 
piece metal housing. These units 
are 34 ins. deep overall including 
diffuser, are available in two and 
four lamp in 4-ft lengths. 
Metalcraft Products 
Inc., Philadelphia, Pa. 


Company, 


Wire Joint (48) 


A new Sta-Kon wire joint de- 
signed for a maximum of four No. 
10 wires, and an enlarged joint for 
four No. 12 wires. Larger wire 
joint, Cat. No. PT-80, will join com- 
binations of Nos. 10, 12, 14 and 16 
AWG solid or stranded wires, with 
four No. 10 wires as maximum com- 
bination. It features a flared en- 
trance opening and an open end. It 
has UL approval for general service 
use, as well as for fixture wiring. 

Thomas & Betts Co., 36 Butler 
St., Elizabeth, N. J. 


Fuse Cartridge (49) 


New high interrupting capacity 
fuse carriage for use with main or 
remotely located circuit breakers. 
Mounted on “positive lock” draw- 
out mechanism, the fuses are avail- 
able in continuous load ratings 
from 400 amps to 6000 amps. Some 
of the features are: operating me- 
chanical and electrical interlocks; 
removable front; design incorpor- 
ates a striker pin device which pre- 
vents single phasing and reclosing 
on a fault. Bulletin 1020 is avail- 
able. 

Penn Electrical Company, Irwin, 
Pa. 


Program Time Switch (50) 


A program time switch with 96 
tabs fixed to its 24-hour dial to per- 
mit 15-minute switching changes. 
Called Model-“8001”, it serves 
wherever intermittent daily opera- 
tion is required, and provides from 
1 to 48 ON-OFF operations per 
day. For setting, tabs are manu- 
ally tilted in or out. Skip-A-Day 
feature is available as optional 
equipment. The heavy duty timing 
motor, rated 10 amps hp, oper- 
ates in temperatures from minus 
60° to plus 160°F. Switches are 
also available in 208-240 volts 60 
cycle models, and in raintight and 
all-weather dust tight cases. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 
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Duplex Receptacle (51) 


A new 2-circuit duplex ground 
receptacle, No. 394, contains two 
units: 15-amp, 250 volts, tandem or 
parallel blade face, with ‘“U” 
grounding and 3-wire, 20-amp, 250 
volts, crow-foot style. Ground ter- 
minals are connected to the corro- 
sion resistant strap. Design permits 
back- or side-wiring of screw ter- 
minals. 

Slater Electric and Manufactur- 
ing Co., Glen Cove, L. I., N. Y. 


Industrial Lighting Unit (52) 


A complete new line of Brascolite 
industrial incandescent units avail- 
able for low-bay, high bay and spe- 
cial industrial applications using 
both incandescent and mercury va- 
por lamps. Units are formed of 
aluminum and processed Alzak. 
Ventilated, black-top socket covers 
are furnished on all 100% down- 
light reflector units. Luminaires are 
also available with 15% uplight. 
Porcelain lampholders and die-cast 
fittings are listed by UL. 

Edwin F. Guth Company, 2615 
Washington Blvd., St. Louis 3, Mo. 


Circuit Breaker (53) 


Type QO plug-in circuit breaker 
now gives’ protection against 
“flash” shorts. The time-delay char- 
acteristic prevents nuisance trip- 
ping on momentary, overloads and 
motor starting. Available in single 
and 3-pole forms in ratings from 15 
to 50 amps, and in 2-pole forms to 
70 amps. Each pole is in its own 
case, and all cases are the same 
size. Breakers are suitable for both 
load centers and panelboards, 2 
through 42 circuits. Bulletin is 
available. 

Square D Company, 6060 Rivard 
St., Detroit 11, Mich. 


Service Equipment (54) 


Service equipment designed for 
use for temporary service during 
building construction. It is a self- 
contained, raintight unit. Grounded 
receptacles for 110-volt, 3-wire, and 
220-volt, 4-wire tools. Each recepta- 
cle is separately protected by 
breaker for overload. 100-amp me- 
ter socket and raintight hub are 
provided. Dimensions are 18 ins. 
high, 8 ins. wide and 44 ins. deep. 
It is UL approved. 

Blakeman Bros. Electric Mfg. 
Co., Inc., 5859 Compton Ave., Los 
Angeles 1, Calif. 








SPEC. GR. 


This symbol on 
Specification Grade 
G-E Wiring Devices 


assures you of extra features 


for handy installation and 
long, satisfactory service 





The GE4029 de luxe grade outlet 
with pressure-lock terminals is 
typical of the extra-high quality 
you get in all G-E Specification 
Grade Wiring Devices 

N\ @ Plated mounting strap passing through de 
vice is clamped firmly between face and base. 


Won't bend out of position during wiring. 


@ Plaster-cleaning screws are held in strap by 


fiber washers . . . all ready for mounting. 


@ T-slots, with double-wipe contacts, in rugged, 
two-piece molded plastic housing . . . assure 


/ dependable service. 

@ Break-off links between terminals can be 
easily removed with screwdriver, making outlet 
convertible to separate feed or separate ground 
if desired. 


@ Pressure-lock terminals lock stripped portion 
of each wire inside device, for positive, neat, 
totally-enclosed connection. Each terminal ac 
cepts one No. 10 Awg or two Nos. 14 or 12 
Awg wires. Three outgoing feeders can be 
inserted for extension to other outlets, lamp 


holders, etc. 


@ 15A, 125V rating. Available in brown, ivory, 
Listed by U.L., meets Federal and REA specifi- 


cations. 








Choose from the line of General Electric Specification Grade Wiring 
Devices for easier, more profitable, more dependable wiring installa- 
tions. These high-quality devices contribute to the best reputations 
of the men who recommend or use them. General Electric Company, 
Wiring Device Department, Providence 7, Rhode Island. 


Progress /s Our Most /mportant Product 


GENERAL &@ ELECTRIC 
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Match the conditions on your jobs 


GENERAL 
APPLICATIONS 


| _ INSTALLATION 





Rubber-Insulated 
600-Volts 


The standard Anaconda 
rubber control cable—with 
excellent moisture resist 
ance, heat stability and 
long-aging characteristics 


a 
iS 





Ozone-Resistant 
Rubber Insulated 
600-Volts 





An ozone-resistant control 
cable also possessing 
proved moisture resist 
ance, heat stability and 


long-aging characteristics. 





General-purpose and_ sta 
tion control requirements 


of utilities and industrials 


Can be installed aerially, 
in conduit, underground in 
ducts — or buried directly 
in the earth. 








THERMOPLASTIC—Insulated Control Cables 





Polvethvlene- 
Insulated 
600-Volts 


A standard Anaconda ther 
moplastie control cable 
with excellent moisture 
and chemical resistance. 
Highly resistant to electro 
endosmosis. A long-lived 


( able. 





DENSHEATH 
Insulated 
600-Volts 


A standard Anaconda ther 
moplastic control cable 
with excellent moisture 
and chemical resistance. 
Lon 


1g-aging performance. 


General-purpose control 
requirements of utilities 


and industrials. 


Can be installed aerially, 
in conduits, underground 
in ducts—or buried direct- 
lv in the earth. 





Anaconda Type PND 
Polyethylene 
Insulated Nvlon 
Conductor Cover 
600-Volts 


An approved control cable 
with dependable chemical 
and abrasion resistance. 
Features small diameter. 


Long-aging properties. 


General-purpose control 
requirements of utilities 
and industrials where 


space is a limiting factor. 


Can be installed aerially, 
in conduit or underground 





in ducts. 





Polyethylene- 
Insulated 
1t000-Volts 





A thermoplastic control 
cable excelling in moisture 
and chemical resistance. 
Features heavy insulation 
thickness. Long-aging 


characteristics. 





Station control require- 
ments of utilities and in 
dustrials. 





Can be installed aerially, 
in conduit, underground in 
ducts — or buried directly 
in the earth. 





**IPCEA voltage rating is 300 volts. 


* Trademark 


Lead sheaths are furnished on rubber-insulated control cables if re quested. 


Interlocked armor is available for all types of control cable. 
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Anaconda’s Type ANW-Rubber-Insulated Control Cable. High- 
quality peak reliability, outstanding heat 
resistance. Cable is also highly resistant to moisture, acids 


alkalies other chemic ils Unusual overload capacity and long- 


product offering 


aging characteristics. Individual conductor covering and over- 
all jac ket of ne oprene 


Butyl-Insulated Control Cable. Special ozone-resistant control 
cable. Individual conductor covering and over-all jacket of 
neoprene provide maximum insurance against moisture and 


mechanical injury 


Anaconda Thermoplastic Control Cable Multiple-use. Can be 
installed aerially, in conduit, underground in ducts, or buried 
directly in earth. Available with polyethylene (600 or 1000 
volts) or Densheath 
Densheath over-all 


vinyl resin (600 volts) insulation and 
jacket. Densheath 
ethylene-insulated conductors on request. 


jackets over poly- 


Anaconda Type PND Control Cable. For general-purpose uses 
where space is a limiting factor. Allows installation of a 12-con- 
ductor cable in conduit carrying a 6 or 7. Individual conductor 
covering of abrasion-, oil- and gasoline-resistant nv] 


Permanent Full-Color Coding on rubber cables, by means of Anaconda’s rubber-base coating, assures quick and positive 


circuit identification. Coding by surface printing, which conforms to IPCEA standards, also availabl 
plastic cables, full-color coding with pigmented insulation and surface printed coding are likewise oflere« 


For full information on any of Anaconda’s complete line of control cables 


specialized control requirements 


Company, 25 Broadway, New York 4, New York. 


see your Anaconda distributor or the Man from Anaconda 


On thermo- 
including cables engineered for more 
Anaconda Wire & ( able 


SEE THE MAN FROM ANACONDA 


FoR CONTROL CABLE 
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Insulated Motor (55) 


A line of “Super-Seal’ motors 
with silicone-rubber ‘“Silco-Flex” 
insulation rated for Class B tem- 
perature rise. Open type “Super- 
Seal” motors rely on _ protective 
qualities inherent in the Silco-Flex 
system to withstand atmospheric 
contaminants. A 500-hp motor 
stator, fully wound with Silco-Flex 
insulation for 4000 volts, was im- 
mersed completely in water with 
18,000 volts applied without break- 
down. Resistant to oils and chemi- 
cals, found in many industrial ap- 
plications, motors need no extra 
protection against corrosives or 
oils. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Telephone Cabinets (56) 


A new line of standard telephone 
cabinets, matching lighting and 
power panelboards in appearance 
and construction, has been an- 
nounced. Designed for easy wir- 
ing, with many conveniently placed 
knockouts, the telephone cabinets 
consist of separate box, trim, and 
optional wood backing. Boxes are 
fabricated from galvanized steel. 
The cabinet locks match the panel- 
board locks and can be operated by 
the same key. 

Square D Co., 6060 Rivard St., 
Detroit 11, Mich. 


Motors (57) 


New line of ac motors built to 
NEMA rerate specifications. Takes 
advantage of technical improve- 
ments and high temperature resist- 
ing insulations. Motor is lighter in 
weight and smaller. Temperature 
rise remains 40° C. Bulletin 860 
available. 

Brook Motor Corp., 3553 West 
Peterson Ave., Chicago 45, IIl. 


Powder Actuated Tool (58) 


New model GH-1 “Green Hor- 
net” for driving headed or 
threaded studs into concrete or 
steel with energy created by a dis- 
charge from a blank cartridge. 
Trigger activation, push-type re- 
placement of barrel units, and a 
shape better fitted to hand contour 
for easier, faster handling are 
among the design improvements. 
Easily inserted interchangeable 3- 
and #-in. barrels give the tool a dual 
versatility. 

Velocity Power Tool Co., 201 N. 
Braddock Ave., Pittsburgh 8, Pa. 


Lighting Fixtures (59) 


Three new styles of lighting fix- 
tures, “Aerolyte’, “Intermezzo” 
and “Aurora”, have been an- 
nounced. Designs blend with con- 
temporary and traditional decors. 
Available in 5- and 3-light chande- 
liers, 1- and 2-light wall sconces, 
and single suspended spheres. 
Curving brass arms stem from 
glass chimneys and globes feature 
textured white-on-white. Others, 
with white plastic cords, adjustable 
in length. 

Lightolier, Inc., 
N. J. 


Jersey City, 


Lifting Device (60) 


A new device for lifting low volt- 
age power circuit breakers into, 
and out of, low voltage switchgear 
cubicles where ceiling mounted 
hoists are not applicable. Capable 
of handling 500 lbs, the hoist is 
positioned on a dual channel track 
bolted to top of switchgear lineup. 
It can be conveniently positioned 
along the track to handle any 
breaker unit in the lineup. Hoist 
projects over drawout aisleway and 
is held in position by weight of 
breaker and a rear restraining 
channel with the front track angle 
acting as the fulcrum. 

Allis-Chalmers Mfg. Co., Mil- 
waukee 1, Wis. 


Mercury Floodlights (61) 


Full line of open, general pur- 
pose enclosed, and heavy-duty en- 
closed floodlights is now available 
for use with mercury lamps. Will 
accommodate 100- to 1,000-watt 
mercury lamps. Ballasts are avail- 
able in popular voltage ratings. The 
large L-100 open and enclosed 
units, the L-55 porcelain-enameled 
open units, and the L-80 medium- 
sized enclosed floodlights are 
equipped with a threaded stud 
which fits any 13-in. pipe fitting. 
Positioning is assured by meshing 
teeth on the support arm stud hous- 
ing. Internal or exposed cable wir- 
ing may be used with the flood- 
lights. Flat mounting bases are 
available. Cross-arm mounting 
brackets are employed for mount- 
ing the deluxe L-69A general pur- 
pose units and are optional on all 
other units. Easy-to-read degree 
scales are included on all units to 
facilitate aiming. Threaded stud 
and flat mounting bases also avail- 
able for types L-82A, L-83A, 
L-84A, and L&5A. 

General Electric Co., Schenectady 
5, NW. Z. 
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Catalogs & 
Bulletins 





(62) ROOF VENTILATORS with back- 
ward curved Airfoil design which 
permits moving more air with less 
noise in exhaust and supply appli- 
cations are described in new 8- 
page bulletin. ILG Electric Venti- 
lating Co. 


(63) LIGHTWEIGHT BATTERY for 
switchgear, alarm systems, tele- 
phone control, signalling, emer- 
ency lighting and other services 
rated from 50 to 1140 ampere-hours 
is detailed in new 12-page catalog 
GB-1833. Gould-National Bat- 
teries, Inc. 


(64) SUSPENSION INSULATORS and 
hardware and conductor clamp 
selection tables for selecting sus- 
pension and strain clamps for vari- 
ous conductors are presented in 
two new catalogs. Delta-Star Elec- 
tric Div., H. K. Porter Co., Inc. 


(65) POLE-TYPE TRANSFORMERS 
for distribution. Bulletin 135-A, 
8 pages, gives characteristics, tap 
ratings, bushing terminal sizes 
and other factors. R. E. Uptegraff 
Mfg. Co. 


(66) SOLDERING TIPS. Plug and 
screw-type tips for soldering irons, 
multicoated for extra long wear, 
are listed together with data on 
the diameter, style of tip point, 
dimensions of point and length are 
given in new catalog 600. Hexacon 
Electric Co. 


(67) LATCH-TYPE RELAYS. Bul- 
letin 7305-PML describes new line 
of mechanically held latched-in re- 
lays which have the same vertical 
height as standard relays. Clark 
Controller Co. 


(68) CIRCUIT BREAKERS for protec- 
tion of motor circuits. 8-page bul- 
letin 5040-A reviews features and 
applications of type ETI molded- 
case breakers recommended for 
use in series with, and directly 
ahead of, motor-running overcur- 
rent device. I-T-E Circuit Breaker 
Lo. 


(69) ELECTRIC HEAT CONTROL. 
Data Sheet F 8705 describes posi- 
tive-acting packaged step control 
which eliminates the necessity of 
expensive variable voltage regu- 
lators and magnetic contactors in 
the control of the electrical input 
to classroom-type electric heat unit 
ventilator. Barber-Colman Co. 
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Extra Fast 
and Clear... 
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with self-feeding 
chatterproof 


Rriaalb 
<x & 2-§ Spiral 


This RIGID Spiral Reamer 
is fun to use, the smooth-as- 
butter way it turns into the 
metal—conduit, conduit box 
outlets, pipe . . . making holes 
in sheet metal. Using is believ- 
ing—most for your money ... 
buy this super-reamer at your 
Supply House! 


. . . or that other whizz for 
both hand and power ream- 
ing, RIGID LonGrip, with 
five straight flutes that assure 
clean work, extra easy control. 
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You can 
treat ’em Rough 
=the Reliable 


KNOPP 


Voltage Testers 
can “‘take it’’ 


Cost Less! 


You don’t baby the Knopp Voltage Testers. 
They're built to withstand the shocks of rugged 
daily use. 


To save your time in testing you get the orig 
inal patented Prod-Mount in the housing, mak 
ing this tester easier and safer to use. You get 
the safety of dual indication of voltage by 
solenoid and neon lamp working independently. 
The scale readings are positive. Signal is by 
hum and vibration. Insulated for maximum pro 
tection. 


It tells quickly if the circuit is open or closed; 
magnitude of voltage between 110 and 600 a-c 
or d-c, pure or rectified; 25 to 60 cycles. 


The Knopp Voltage Testers have won fame 
from coast to coast among engineers, electri 
cians and power companies. So why pay more 
for a tester when the Knopp Voltage Tester 
gives you more features and more value at 
less cost. 


There are two models to choose from; pick up 
one at your dealer today or write for illus 
trated, free descriptive Bulletin No. 425. 


The KNOPP 
Phase Sequence 
Indicator 
60 v. to 600 v.; 25 
to 60 cycles; Ro 
tating Indicator 
shows sequence 
A-B-C or C-B-A. 
Lightweight. Com 
pact. Big time 


KNOPP INC. 


Founded in 1928 by Otto A. Knopp under the 
name of Electrical Facilities Inc. 


Dept A-3 
1307 66th Street Oakland 8, Calif. 
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(70) FLUORESCENT FIXTURES. New 
catalog shows new and expanded 
lines of both industrial and com- 
mercial fluorescent luminaires. 
Leadlight Fixture Co. 

(71) WirRE MARKERS. A variety of 
self-sticking Perma-Code markers 
are described and illustrated with 
prices in 6-page bulletin 130-D. 
W. H. Brady Co. 

(72) INDUSTRIAL 
operation and 


BATTERIES 
maintenance. New 
manual includes latest in- 
formation on industrial batteries, 
with photos, charts, tables and use 
of special tools. C & D Batteries, 
Inc. 


their 


service 


(73) MODULAR LIGHTING for Modu- 
lar Measure is new booklet cover- 
ing Mobilex and Troffer line of 
recessed fluorescent lighting. Day- 
Brite Lighting, Inc. 

(74) CARBON BRUSHES for 
ing electrical equipment—indus- 
trial, mill and mine. Complete 
specification data. 24-page catalog. 
Ohio Carbon Co. 


rotat- 


75) LUMINOUS CEILING fixtures 
for indirect lighting. Bulletin ILC 
describes “in-line”, “tulamp paral- 
lel” and “quad multiple” systems 
for variable spacing requirements. 
Silvray Lighting, Inc. 
(76) LUMINOUS TUBE TRANSFORM- 
ERS. Bulletin GEA-5859, 6 pages, 
gives data on complete line avail- 
able in five basic case sizes in rat- 
ings from 5000/30 to 15000/120 
ma. General Electric Co. 
(77) SECONDARY UNIT SUBSTA- 
TIONS from simple radial systems 
to secondary selective systems are 
completely described in new bulle- 
tin 18B6285C. Allis-Chalmers Mfg. 
Co. 
(78) AIR DIFFUSING ‘'TROFFER 
Paraflo, combining lighting 
and air diffuser, is de- 
and illustrated in new 
Day-Brite Lighting, Inc. 


called 
fixture 
scribed 
folder. 


(79) PLUG-IN BuSWAY, Type DE. 
New 225-1000 amp. plug-in Flex- 
A-Power busway with aluminum 
conductors, designed for indoor 
use in industrial plants and com- 
mercial buildings and having a 
50,000-amp rms asymmetrical 
short-circuit bracing is covered in 
new catalog GEA-6173, 24 pages. 
General Electric Co. 

(80) TEMPERATURE CONTROLS 
9 different types, including car- 
tridge-style Thermoswitch units 
for general industrial use and De- 
tect-A-Fire units for overheat or 
fire protection are detailed in cata- 
log MC-156, 4 pages. Fenwal Inc. 


of 


KLEIN 


THE THRILL THAT 
ro} iS cielo) miele) ©) 
CAN GIVE 


It’s a pleasure to use good tools 
—pliers that grip tight . . . that 
cut through tough wire easily... 
that reach confined spaces. 

Linemen and electricians 
know that they can rely on their 
Kleins—side cutters, long nose, 
oblique cutters—famous for 
quality for a century. 

There is a Klein Plier exactly 
suited to every electrical need— 
carried in stock by better elec- 
trical suppliers everywhere. 

100 years of service to 
electricians 
is back 

Pocket 
No. 100. 


be sent 
you on request, 


linemen, 
and industry 
of this new 
Tool Guide 
A copy will 
with 


obligation. 


FINS 
tstabiabed 1857] im 8.0.8 
7200 McCORMICK ROAD © CHICAGO 45, ILLINOIS 


out 


Mathias 


. JUNE, 1958 





(81) CIRCUIT BREAKERS. 28-page 
bulletin GEA-6754 provides _in- 
formation necessary to select, 
specify and order complete line of 
industrial molded case circuit 
breakers with matching enclosures. 
General Electric Co. 


82) SELENIUM RECTIFIERS. 48- 
page bulletin EPD 3116-1 describes 
new line of grain-oriented (TM) 
rectifiers, including photos, charts, 
and performance curves. Vickers 
Inc. 


83) OUTDOOR LIGHTING for home- 
owners. 12-page booklet, “Light 
Magic for Gardens and Outdoor 
Living Areas’, deals with land- 
scape lighting and functional il- 
lumination for safety, outdoor liv- 
ing areas, games and swimming 
pools. Westinghouse Electric Corp. 


(84) VARIABLE TRANSFORMERS. 
100-page Powerstat variable trans- 
former bulletin P258G serves as 
reference manual-catalog for 
specifying, including enginering 
data, drawings, connections, rat- 
ings and charts. Superior Electric 
Co. 


(85) FOOTBALL SPORTSLIGHTING. 
8-page bulletin highlights advan- 
tages of floodlighting for football, 
featuring layouts based on IES 
recommendations. Crouse - Hinds 
Co. 


(86) CONDUIT BENDING. Pocket- 
size book outlines correct tech- 
niques using two models of benders 
for obtaining accurate stub 
lengths, back-to-back bends, off- 
sets and pipe saddles. National 
Electric Products Corp. 


(87) THREE LIGHTING BOOKLETS 
describing various aspects of com- 
mercial, industrial and residential 
lighting include “Reflector Lamps” 
“Incandescent Lighting Guide 
Book”, and “Infrared Lamps” 
Sylvania Lighting Products. 


(88) SPECIFICATION MANUAL for 
consulting engineers on electrical 
distribution equipment contains 
specs on safety switches, panel- 
boards, switchboards, dimmer- 
boards, control centers, bus duct 
and substations. 24 pages. Square 
D Co. 


(89) ELECTROMAGNETIC CONTROL 
stock list and shipping schedule 
provides brief specifications and 
list prices on complete line. Auto- 
matic Switch Co. 


(90) SWITCHGEAR, explosion-proof 
equipment, high-voltage motor 
starters and other equipment are 
treated in pictorial index, 12 pages. 
Nelson Electric Mfg. Co. 


BIGGEST NEWS IN 
POWER THREADING! 


WEIGHS 
ONLY 77 LBS. 


FULL 2” CAPACITY 


loneer regi the 


malas 7ar 


tho new 


Builders of 
the World’s Most 
Complete Line of 

Threading 

Equipment 


For other Models 


write for General Catalog 





(OSTER 





—— 


“100” POWER PIPE MACHINE 


. complete with NEW “POWER-MATIC” 
FRONT CHUCK including REPLACEABLI 
INSERT CHUCK JAWS...SELF-CENTER- 
ING REAR CHUCK... POWERFUL 
HEAVY-DUTY REVERSIBLE MOTOR. 


GET ALL THE FACTS... 


See Your Ohler Cltiiibuior 
ot nue Today! 


THE OSTER MANUFACTURING COMPANY ¢ 1313 East 289th St., Wickliffe, Ohio 
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It will pay you to take a 


You will find it pays in more ways than one to take 
another look at Fasco. You'll see a complete line of 
ventilating fans all with smart, “no-rust” aluminum 
grilles. You'll see ventilating fans that cut installation 
costs...the slimmest ventilating fan on the market 

.and a host of other features in this value-packed 
line designed and priced to reduce your costs. 

So take a fresh look at all the fresh new Fasco fea- 
tures ... they will convince you Fasco ventilating fans 
are your best buy today! 


FASCO INDUSTRIES, INCORPORATED 


126 Augusta Street . Rochester 2, New York 


Fill in coupon below. There’s a fresh look at 
Use page margin. 


P| 


W NAME and ADDRESS WCITY and STATE 
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ease send me full information on the Ventilators and new power Range Hoods 


ECM-658 


(91) BALLAST CROSS-REFERENCE 
CHART. Bulletin GEL-1310 lists 
corresponding ballast types for five 
competitive offerings, plus numeri- 
cal listing of all obsolete ballasts, 
their dimensions and suggested re- 
placements. General Electric Co. 


(92) OUTDOOR OIL CIRCUIT BREAK- 
ERS, rated from 69 through 345 
kv, 1500 through 25,000 mva. 
8 pages, 71B6022D. Allis-Chalmers 
Mfg. Co. 


(93) CHEMICAL BRUSH CONTROL. 
Bulletin discusses use of chemicals 
to control vegetation along wire- 
line right of ways and substations. 
Dow Chemical Co. 

(94) FLUORESCENT FIXTURES. 
Troffers of all types plus full line 
of louvered, reflector and bare lamp 
channels are described and _illus- 
trated in 75-page catalog C-557. 
Keystone Mfg. Co. 

(95) Motor APPLICATION GUIDE, 
12 pages, matches motor character- 
istics and load requirements to 
make motor selection easier. Cen- 
tury Electric Co. 


(96) GENERATORS and fiasher 
lights—28-page catalog detailing 
specifications, service data and 
maintenance data on electric plants 
and flasher lights. Pacific Mer- 
cury. 

(97) ANCHORING AND DRILLING 
DEVICES. 40-page catalog No. 24 
completely details drills, expansion 
shields, plugs and other devices for 
anchoring in masonry. Rawlplug 
Co., Inc. 

(98) SELENIUM RECTIFIER power 
units, standard and special un- 
derground service models, plus 
standard and station-type battery 
chargers are described in 10-page 
catalog. Syntron Co. 

(99) MEeRcuURY LAMP TRANS- 
FORMER for one 400-watt lamp. 4- 
page bulletin gives typical per- 
formance data, regulation curve, 
warm-up curve and open circuit 
curve. Sola Electric Co. 

(100) METAL-CLAD SWITCHGEAR 
booklet describes the modern ap- 
proach to outdoor substation de- 
sign. 8 pages. Westinghouse Elec- 
tric Corp. 

(101) VARIABLE TRANSFORMERS 
which deliver a continuously ad- 
justable voltage from ac power 
lines, 120, 240 or 480-volt service, 
are described in new bulletin SE- 
L2581. Superior Electric Co. 

(102) DISTRIBUTION TRANSFORM- 
ERS, oil-filled, self-cooled, single 
and three phase, 3 te 500 kva, 480 
to 69,000 volts. New 40-page cata- 
log. Hill Transformer Co. 
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(108) SELECTIVE SPEED DRIVES— | 
what they are, what they do, their 
advantages. 8-page bulletin 11-1. | 
Century Electric Co. 

(104) Custom LIGHTING. 4-page 


folder and price list describes line 
of candle lights and lamphousings, 
wall or ceiling mounting. General 
Lighting Co. 

(105) EMERGENCY LIGHT units 
with battery, automatic charging, 
and one, two or three sealed beam 
lamps are described in 4-page bul- 
letin. Sentry-Lite & Battery Div., 
Hobby & Brown Electronic Corp. 
(106) DISTRIBUTION EQUIPMENT, 
including switchboards, power sup- 
plies, motor-generators and dyna- 
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mometers for laboratory, classroom = =N o/s 
or shop use. 16-page bulletin No. —— 2 
244, Standard Electric Time Co. =: 4 
. a |. 3) 
(107) Power DrIvEs in 8000 rat- ———= 3\ 
ings are detailed in new 64-page —— = 
catalog giving prices, modifications —— = 
and dimensions. Sterling Electric a = 
> araren = 3) 





Motors, Inc. | — = 
(108) LIGHTING FIXTURES includ- ——— 
ing 16-in. diameter reel light, | — 
golden-beaded glass ceiling fix- 
ture, crystal-beaded mirror fixture 
and glass ceiling fixture are de- | 

scribed in 12-page catalog. Thomas 

Industries, Inc. 

(109) TRANSFORMERS. 12-page 

catalog contains close-up and cut- 

away photos and drawings of new 

self-protected transformers. Delta- 

Star Electric Div., H. K. Porter = cores 3 

Co., Ine. mn =—_ 

(110) Mercury VAPOR LIGHTING 

for hazardous locations. Bulletin 

2705 describes fixtures with five TESTS mI MAKES MOTOR 
styles of reflectors, plus two styles SOLENOIDS FOR SHORTS WINDING TESTS 
of dust-ignition-proof fixtures. 

Crouse-Hinds Co. 
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(111) CONSTANT-VOLTAGE TRANS- TESTS me TESTS 

FORMERS rated at 2 and 3 kva. 4- MOTOR CONTROLS TESTS FOR OPENS 

page bulletin includes schematic 

diagram of circuit, dimensional . 

data, and wiring diagrams for nusneer os suuimae Ge | 
three-phase systems. Sola Electric LIGHT FIXTURES INSULATION AND SHORTS | 
Co. 

(112) BRIDGE RECTIFIER data sheet — SHORTED . CHECKS 

covers design, dimensions and per- ek P. CHECKS FUSES ga 






formance characteristics of full- 

wave rectifier for supplying rec- 

tified ac power for dc-operated 

solenoids. G. H. Leland, Inc. 

(1183) DorRMITORY LIGHTING study 

covers size and location of desk, 

color of desk top, light distribution, 

eye relaxation, and other factors. 

Faries Lamp Div. 

(114) REFLECTORS with _ inter- | 





changeable snap-on socket head as- | 
semblies in full range of sizes from 
10- to 20-in. diameter. Bulletin 
1093. Steber Mfg. Co. 


Pyramid Instrument Corporation, Lynbrook, N. Y¥. 


A 1 


tn Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 
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the Appearance of National 
Electric Xduct Junior, E.M.T. 


You'll see the difference immediately! A bright, attractive 
silver finish that makes Xduct ideal for exposed-to-view 
installations. This outstanding finish results from the 
addition of a special brightening agent that gives each 
length of Xduct not only its brilliant luster, but years of 
corrosion resistance. New on the outside . . . new on the 
inside—specify National Electric Xduct. 
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NATIONAL 
PELECTAIC PROOUCTS | 


x= 


Outstanding holding action, vibration resistance 
NE Couplings 

National Electric E.M.T. Fittings are safe and strong 

because of the sturdy one-piece pressed steel body and 

outstanding holding action of the patented NE em- 

bedding screw. 


National Electric Products 


PITTSBURGH, PA. 
2 Plants * 12 Warehouses * 41 Sales Offices 


A screwdriver is all that is needed to install National 
Electric E.M.T. fittings. Try them ... they are sold 
by leading electrical distributors everywhere. 
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Reader's Quiz 





KVAR and Transformer 
Loading 


QUESTION Z33 


located at the 


Our paper mill is 
end of a long trans- 
mission line. On holidays our plant 


is shut down except for lighting 
When the 
voltage on our 
25%. We 
lt-ampere meter on the 
primary side of main trans- 
What should the kvar 
transformer bank be at 
125% voltage? The 
hank has a 1000-kva 
setting, 2400 volts to 440 volts, 3- 


M.D. 


and emerge ney pumps. 
plant is down, the 
trans forme } rise Ss ha ve 
a re active vo 
our 
former bank. 
idle 

100° 


trans fo? me? 


of an 


75%, 


phase ° 


ANSWER TO Z33—The_ kvar 
requirements of power transform- 
higher-than-normal voltage 
have a very wide range. At the ele- 
vated voltages the steel 
comes saturated (at least to some 
degree) and the transformer will 
draw higher-than-normal exciting 
current. For a 1000 kva, 3-phase, 
2400-volt to 480-volt modern trans- 
former, a typical range of exciting 
current at 125 voltage is 15% to 
30% rated current resulting in 
approximately the same kvar re- 
quirement. However, test values 
ranging from 4 rated current to 
several times rated current have 
been obtained at 125% rated volt- 
age. The extremely high magnetiz- 
ing currents (which are compara- 
tively are indicative of high 
magnetic flux density core designs. 
At 125° rated voltage there is prob- 
ably little difference between the 
magnetized current requirements 
of the old hot-rolled steel core de- 
signs and the newer cold-rolled steel 
core designs. 

At 75% voltage, a modern power 
transformer of the rating discussed 
should be expected to have between 
.05% and 1% exciting current and 
at 100% voltage the exciting cur- 
rent should be 2% to 24%. It should 
be noted that standards do not re- 
quire a power transformer to meet 
established temperature rises when 
operated above 110% rated voltage 
at no load. No special provision is 
required by the transformer stand- 
ards to meet this overvoltage no- 
load condition.—G.W.W. 


ers at 


core be- 


rare) 


ANSWER TO Z33 
no load would 


The estimated 
be 2400 watts. 


loss 


QUESTIONS from readers on problems of industrial equipment, installation, maintenance and 


repairs. 


out of their experience. 


Since the power factor is very low 
on an idle transformer the reac- 
tive volt amperes would be roughly 
about five times the loss or about 
12000-volt-amperes; at 75% voltage 
about 9000-volt-amperes; at 125% 
voltage about 15000-volt-amperes. 
E.B. 


ANSWER TO Z33—Normally the 
exciting current of a transformer 
is somewhere between 1% and 3% 
of the normal full load current. This 
exciting current is composed of two 
components: the magnetizing cur- 
rent, which is in quadrature with 
the applied voltage and the energy 
component of the exciting current 
which is in phase with the applied 
voltage. In most commercial trans- 
formers the phase angle between 
the exciting current and magnetiz- 
ing current is very small. Therefore 
in this case the magnetizing 
exciting) current would be some- 
where between 2.5 and 7 amps on 
the primary of the 2400-volt trans- 
former. The kvar meter should read 
somewhere between 6 kvar and 16 
kvar depending on the magnitude 
of the exciting current. 

It would be difficult to say what 
values to expect at 75% voltage and 
125% voltage without having core 
loss and saturation curves of the 
transformer. The core loss will vary 
almost as the square of the voltage 
and at of rated voltage the 
magnetizing current will vary ap- 
proximately in direct ratio with the 
voltage. However, at 125% of rated 
voltage the knee of the magnetizing 
current curve has been passed; i.e., 
the magnetizing current increases 
rapidly with only a very small 
change in voltage, making it very 
difficult to what readings to 
expect on a kvar meter at 125‘ 
voltage.—H.R.W. 


(or 


T5% 


Say 


Heat Affects 
Motor Overload 


QUESTION A34 


In our plant we 

140-volt that 
warm The 
for 
coole i 


have 3-phase 
operate in 
thermal 
these 
places. 


motors 
locations. 
de vice Ss 
motors are located in 

Will operating in 
warm locations pull more 
than 
locations ? 


overcurrent 


motors 
current 
motors ope rating in normal 


L.R.S., 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


JUNE 


Answered by electrical maintenance engineers and industrial electrical contractors 


For every question and every answer published we pay $5.00. 


ANSWER TO A34—The object of 
using thermal overcurrent relays is 
to protect the motor from overload 
and burn out on the basis of total 
motor temperature. The principle 
behind application of replica ther- 
mal overload devices assumes that 
the relay and the motor are both 
operating with the same ambient 
air temperature. Then since the 
temperature rise in the device 
heater will be proportional to the 
line current causing heating in the 
motor, the overload device will re- 
motely sense total motor tempera- 
ture. The overload device will then 
trip the starter contactor if neces- 
sary to prevent motor overheating 
under overload conditions causing 
high current draw. 

If the motor is located in a 
warmer ambient than the con- 
troller, the replica thermal overload 
relay will still have a temperature 
rise proportional to the motor cur- 
rent and the motor temperature 
rise. However, since the overload 
device started from a lower initial 
temperature than the motor, its 
total temperature will also be lower 
than the total temperature of the 
motor so it cannot adequately pro- 
tect the motor against 
overheating. 

As far as the motor itself is con- 
cerned the current is proportional 
to load and is not affected by mo- 
tor or ambient air temperature. If 
the temperature difference between 
the motor and controller locations 
is fairly constant, it can be taken 
into account in selecting overload 
relay heaters and I would recom- 
mend that the manufacturer of the 
equipment be consulted for a spe- 
cific recommendation.—L.D.B. 


dangerous 


ANSWER TO 
sulation safe permissible 
maximum temperature. If this 
temperature is exceeded, the insula- 
tion will deteriorate and ultimately 
fail. Rated current I of an appara- 
tus is based on an average ambient, 
and the maximum safe permissible 
temperature: the losses, ’R, raise 
the temperature from ambient to 
the safe maximum temperature. If 
the ambient is below average (cold 
climate, cold location) the appara- 
tus can be up-rated. If the ambient 
hot climate, hot 
as in your case) the appa- 
de-rated. Overcur- 


A3d4 


has a 


Conductor in- 


is above average 
location 
ratus must be 
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This is a contractor. 


"AM it takes to sell 
is the right product suggested 
al the right time” 
Here’s Bill Lisch, who will tell you that there’s | recommends the additional services his custom- 


extra profits to be found in most jobs—if, at the — ers need. And that’s how he added a fire warning 


start of the job, the electrical contractor just system to the renovation job pictured here. 


William N. Lisch is a Milwaukee 
electrical contractor who is & 
greatly aware of the fire detec- 
tion problem. Here he examines 
a “heatguard” thermostatic de- 
tector unit in ceiling of basement 
garage of lake front mansion, be- 
ing renovated as doctors’ offices, 
clinic, and living quarters for 
owner Dr. Ralph P. Sproule, 
center in photo below. 
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“Renovation or remodeling is one of 
the best times to recommend services 
like fire detection,’ says Bill Lisch. 
“It’s a time that seems to be psycho- 
logically right, when the customer 
is most willing to consider products 


that might otherwise meet some sales 
resistance. This is especially true of residential work.” And 
Lisch points out that the customer saves money when an 


“additional” item is installed right along with the basic 
renovation work 


“Early installation is especially desirable for a fire warning 
system,” Lisch adds, “to give the customer extra protection 
during the rest of the renovation work, when the possibility 
of fire is bound to be higher than normal.” Lisch’s point is 
illustrated by the materials beneath the scaffold in the pic- 
ture above, where one of his men is installing another of the 
“heatguard” detector units. The complete Edwards Zonalarm 
system Lisch installed uses these heat detectors in four sep- 
arate fire-warning zones to locate overheating instantly in 
fire-prone places throughout the building. 


“Find out the product or serv- 
ice the customer can see he 
needs,” says Lisch, “and 
you'll run into surprisingly 
little sales resistance. Be- 
cause Dr. Sproule will have 
his living quarters on the sec- 
ond floor of his completed 
clinic building, Zonalarm’s 
instant fire warning is doubly 
necessary 24 hours a day. 
And because I was recom- 
mending needed service and 
protection, Dr. Sproule was 
not concerned about the cost 
when he agreed to the instal- 
lation.” 


“With some products you can 
call on the manufacturer's 
salesman if you need infor- 
mation or sales help,” Lisch 
advises, “and again this 
Zonalarm system is a good 
example.” Here, with 
Edwards salesman Joe Parry, 
Lisch goes over the Zonalarm 
power unit and emergency 
reserve power supply in- 
stalled in the basement of 
Dr. Sproule’s clinic. 


The heart of the Zonalarm system is the main indicator 
panel, located in the living area on the second floor in this 
installation. Fire would sound the warning here, and show 
its location in one of the four zones by a lighted indicator 
on the panel. Contractor Lisch looks on as Joe Parry demon- 
strates to Dr. Sproule how at any time you can test the com- 
plete Zonalarm circuit from the main panel. 





‘Before this installation was completed, it had led to another 
sale of a Zonalarm system,” says Lisch, “this time a purely 
residential installation.” The ready availability of Edwards 
Zonalarm through electrical wholesalers, and its great flex- 
ibility, enable contractors to meet varied residential, farm, 
and commercial fire warning needs. Here Lisch points out 
the Edwards Adaptahorn®, a distributor stock item installed 
next to the clinic’s garage as an extra accessory to sound an 
outside warning. 





The Edwards Company believes that contractors have an 
important but sometimes under-rated job to do in the elec 
trical industry. Often we run across men in contracting, like 
Bill Lisch in Milwaukee, who are doing their job very well 
indeed. We're glad to be able to relay their ideas 











Specialists in signaling since 1872 


Edwards Company, Inc., Norwalk, Connecticut 
(In Canada: Edwards of Canada, Ltd , Owen Sound, Ontario) 
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pecify AMERICAN PLASTIC LOUVERS 


THE OUTSTANDING LOUVER FOR ANY LIGHTING DESIGN. 


American Plastic Louvers offer the maximum in conform- 
ability for any lighting plan, whether it be industrial, insti- 
tutional, commercial or retail. In application they may be 
employed in individual fixtures, full ceiling installations or 
any modular pattern. Strong, light weight louvers eliminate 
the need for costly heavy ceiling construction. 


® Color-Stable. 


® Restful shielding re- 
gardless of the light in- 
tensity involved. 

* Light Weight— Specific 
gravity of only 1.05. 

* Low Cost Maintenance 
— Easy to clean. 


® Available in combina- 
tion of sizes. 


Only the exclusive process 
of the American Louver 
Company is covered by 
these patents: 
USA Pat. No. 2,566,817 
USA Pat. No. 2,607,455 
Canadian No. 484,346 
Canadian No. 497,047 


The next time you order, 
specify the ultimate in 
modern plastic louvers — 
get AMERICAN! 


BFEATURES 


Write for additional details 


Uoak-Salet-ts Mmm cele A A] mmotelaalor-tah/ 


4240 N. SAYRE AVENUE CHICAGO 34, ILLINOIS 


rent devices will protect only when 
they are at the same ambient as 
the apparatus they are supposed to 
safeguard. Specifically, if they are 
at a lower ambient than the motors, 
the current which will operate the 
device will overload the motors. 
L.F.R. 


Capacitor Size 
For Motor Starting 


QUESTION B3 What is the cor- 
rect capacitor size to he uUSeé d on spe- 
cific motors for starting purposes? 
I have reconnected a 3-phase (220- 
440) motor to run single phase on 
110-220 volts. It draws 4.5 amps on 
220 single phase. I wish to use the 
capacitor in the starting winding 
only. Starting winding has only 
one-half the groups the running 


winding has.—E.H. 


ANSWER TO B34—Since the mo- 
tor you have reconnected draws 4.5 
amps single phase at 220 volts, 4.5 
would be called the single phase 
equivalent of the 3-phase motor 
current. The line current of the 3- 
phase motor would be 4.5/1.73 or 
2.6 amps. This indicates that you 
re-connected a j-hp, 3-phase motor. 

Since the 3-phase stator winding 
carried 2.6 to 2.8 amps, the same 
coils when used in the re-grouping 
should carry only 2.8 amps and 
would need other field coil windings 
in parallel to safely carry the 4.5 
amps if you desire the motor to 
deliver full hp. 

The windings of the single phase 
motor cannot be considered stand- 
ard and comparable to the windings 
in the various makes of capacitor 
motors which makes it impossible 
to choose with certainty a capacitor 
for your motor that will produce 
the highest torque. 

Makers of capacitor motors do 
not necessarily use the same MFD 
capacity for the same hp motor. 

The best way to determine the 
toraue is to lock the rotor with an 
arm which would operate a plat- 
form or spring scale, or tie a rope 
to a pulley on the rotor shaft to 
operate a spring scale and install 
capacitors having various MFD ¢ca- 
pacities until you find one that 
produces the highest torque. 

If it is necessary to buy several 
capacitors, it might be less expen- 
sive to buy a C.D. senior “Service 
Mike” from Cornell Dubilier Elec- 
tric Corp., South Plainfield, N.J. 
This capacitor called “Service 
Mike”, has four terminals to which 
connections can be made to supply 
capacity in steps from 37.5 MFD 
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Steel Mill and Foundry “hot spots” provide one of in- 
dustry’s worst torture chambers for wire and cable. Heat, 
overloads and corrosive fumes combine to kill ordinary 
cable quickly. 

Don't take a chance on ordinary cable for troublesome 
“hot spot” applications. Specify and use Rockbestos A.V.C. 

This superior AVA cable, with asbestos, varnished cambric 
insulation, takes temperatures up to 230°F, assuring con- 
tinuous operation in hot spot applications, provides greater 
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current carrying capacity for increased and new loads. 
When you specify and buy Rockbestos A.V.C., you reduce 
your electrical maintenance and construction costs . . 
get years more dependable service. 
Write now for the new Rockbestos RSS-88 to help you 
specify and buy Rockbestos A.V.C. 


. you 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND « DETROIT * CHICAGO + OAKLAND 
PITTSBURGH « ST. LOUIS * LOS ANGELES « SEATTLE « ATLANTA * DALLAS 


ROCKBESTOS A.V.C 


THE SUPERIOR A.VA. CABLE 
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MISE STAND 


THAT STANDS FOR SERVICE 


COMBINATION 
DESIGN 


Engineered so yoke 
vise parts (%” to 
2%") can be replaced 
by chain vise parts 
(Yr to 4” or vice 
versa. 


CARRYING 
POSITION. 
LEGS SE- 
CURELY 
LOCKED. 











LEG handle formed at spot for 
é carrying in perfect balance. 


Stand has double socket OF 
benders for 2” and %” SELF-LOCKING 
pipe; and slots for holding VISE 

tools. 1” tapped hole rear 

of base to allow extension 

pipe rest. Also ceiling 


f | 
> NEW PIPE VISES 


With the ORIGINAL long 
jaws. Sizes %e"’ to 114”; 
Ve" to 2”; Ve" to 22"; Ve" 
to 3%"; and Ye" to 414". 
All self-locking, with built- 
in benders and pipe rest. 


NYE TOOL COMPANY 


4126 WEST FULLERTON AVE. CHICAGO 39, ILLINOIS 


and 300 MFD in 12 steps. They 
are inexpensive. 

The torque will increase very 
rapidly as you add capacity until 
you reach a maximum at which 
point more capacity will cause a 
slight decrease in torque. By this 
method you can easily determine 
the capacity to produce the highest 
torque.—B.A.S. 


Voltage for 
Motor Testing 


QUESTION C34—What voltage is 
impressed on motors to determine 
a good test potential, or is a test 
potential determined by the input 
voltage of a motor?—E.H. 


ANSWER TO C34—High-potential 
test values which were used on 
thousands of motors over many 
years is as follows: 

For newly rewound motors: 

(2E plus 1000) = T.P. 

For reconditioned motors: 

.66 (2E plus 1000) = T.P. 

Where E is the nameplate volts 
of the motor and T.P. is 60 cycle ac 
applied for one minute. 

However, direct current high- 
potential tests are now being used 
to a great extent, due to non-de- 
structive effects of direct current 
tests, and the ability to predict 
probable voltage at which dielectric 
failure will occur. 

With direct current high-poten- 
tial tests, we plot graphs of current 
leakage in micro-amperes versus 
applied test volts, and sharp non- 
linear increase in micro-amps leak- 
age current indicates approaching 
dielectric failure. With direct cur- 
rent, the test voltages used are 1.6 
times that used with alternating 
current.—L.N.W. 


ANSWER TO C34—The rule for 
testing electrical equipment is twice 
rated plus 1000 volts for a period 
of one minute. Thus a 550-volt 
motor should be capable of with- 
standing 2100 volts ac for a period 
of one minute. 

However, many people find it 
easier to use an insulation tester 
which operates at dc. The common 
one delivers 500 volts de and actu- 
ally measures the insulation resist- 
ance. Then, if this resistance is up 
in the tens of megohms, the equip- 
ment is considered to be in good 
condition. 

I should like to stress that such 
a test is actually meaningless. In- 
sulation resistance is definitely a 
non-linear property of materials. 
And insulation which may have 
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A supersonic fury, the Air Force's all-weather F-102 is shown with auxiliary power unit con- 
nected which can feed up to 250 amps at 28 volts for starting power and also to energize 
the electrical system for maintenance procedures; thus relieving strain on aircraft batteries. 
Twin, parallel type Okocords are widely used to connect auxiliary power unit to aircraft. 


On today’s supersonic fighting craft, an auxil- 
iary power unit is used to energize the plane’s 
electrical gear while it’s on the ground . . . and 
to feed in the extra jolt of juice needed to 
start it on its skyward lunge. 


Okocord cable is widely used for this critical 
chore. It stands up with unfailing depend- 
ability to being dragged along concrete run- 
ways... to being left for hours on end in water 


Surer starting, time after time 


and oil...to wide variations 
in temperature ...to being 
run over by various air- 
strip vehicles. 


Cle 


Twin parallel Okocord 


From any standpoint: reliability, flexibility, 
strength and extra long life—Okocords are the 
best bet to end your portable cable problems 
once and for all. Facts, figures and specifica- 
tions in free Bulletin EC-1108, The Okonite 
Company, Passaic, New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 


5650 
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Wt bites as it twists. Precision inner cam action 
delivers a 
with each half revolution 
quicker and with far less effort into brick, con- 
crete, dense aggregate, tile, etc. Bits last longer, 


You -do 
MASONRY DRILLING 
TWICE AS FAST* 


ions 
‘ring Installations, 
ance 


USE YOUR OWN 
HD «°° ELECTRIC DRILL 


It saves you money as it saves you 
work. Converts any heavy duty, %” 
electric drill into a HIGH SPEED 
MASONRY IMPACT DRILL —at 
a fraction the cost of a heavy im- 
Pact tool. 


@ NO HEAVY PRESSURE NEEDED! 


hammer-like blow 
... drills clean holes 


lightning-fast, 


because there’s no bind or drag. 


New, Positive-Grip 
a “ROTO-LOCK" CHUCK 


No wrenches or set 
screws. Turn the knurled 
collar and a cam locks 
the bit in a solid, vibra- 


} tion-proof grip that as- 


sures straight, true holes. 


COMPLETE LOW PRICE KITS — TWO RUGGED MODELS 


For frequent or occa- 
sional drilling, with 
semi-permanent or in- 
stant connection to your 
drill. Complete kits in- 
clude attachment and 
most-used bit sizes. Or 
order individual attach- 
ments with your choice 
of IDEAL Bits, FROM 
3/16” to 1”. 


A 
s/ou/ 


alld 


*By actual job tests, compared to 
drilling with carbide tipped bits. 


SEE YOUR 


Sold 


DEAL DISTRIBUTOR OR MAIL COUPON 


through America’s 
: 


leading 
Irving Smith, Ltd 


Distributors 


In Canada Montreal 
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IDEAL INDUSTRIES, Inc. l 
1041-F Park Avenue, Sycamore, Illinois j 
Please send latest catalog data on IDEAL Rotary " 
Impact Drill Attachments. 


Name___ a 
Company 
Address___ 


City Zone___ State 
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high resistive values at 500 volts 
de, may be quite useless at 2100 
volts ac. 

Consider the following: 2100 volts 
ac has a peak value roughly 40% 
higher than 2100, i.e., almost 3000 
volts. Furthermore, the impact 
value of this voltage is much worse 
than a steady 3000 volts de, insofar 
as its effect on the insulation is 
concerned. Actually experience has 
shown that depending upon the 
type of insulation, etc., 2100 volts 
ac may be equated to anywhere 
between 2500 and 3500 volts de. 
An exact comparison is difficult, as 
insulation differs very widely in 
properties, and also aging has a 
strong effect. As a working mini- 
mum therefore, I would recommend 
either the ac test, or at least 2500 
volts de for any apparatus up to 
600 volts.—H.H.S. 


Protective Wrap 
On **R’’ Conductors 


QUESTION D34—In a recent job 
that was put in service, we had to 
insulate Type R 500 MCM’s with 
asbestos tape and paint the asbestos 
with soda of silicate. The wires are 
in troughs and in a very hot room. 
What is the purpose of soda-sili- 
cate ?—V.S. 


ANSWER TO D34—The soda-sili- 
cate is used to prevent moisture and 
conductive dust from entering the 
asbestos pores. It also makes the 
asbestos more abrasion resistant. 


H.S. 


ANSWER TO D34—In a very hot 
room, Type R insulation will deteri- 
orate and eventually crack and 
crumble. While the asbestos tape 
would effectively insulate, it does 
sufficient strength to 
prevent the conductors from break- 
ing through the disintegrated rub- 
ber insulations and the asbestos 
tape itself and causing a _ short 
circuit or a ground. 

Applying soda-silicate (water- 
glass) would provide a homogene- 
ous layer over the asbestos tape for 
much increased physical strength, 
more electrical and hot insulation, 
and also act as a moisture repellent 
in the event that the very hot room 
should be shut down for a period 
of time and possible condensation 
should set in.—J.J.R. 


not possess 


ANSWER TO D34—Before the 
advent of “flame-retarding com- 
pound” on rubber insulated cables, 
municipal codes provided for asbes- 


tos tape or sleeving over the cables 
in main switchboard pull boxes, 
troughs, etc. If the asbestos sleev- 
ing or tape gets wet or 
moisture it is very difficult to dry 
out. Consequently sodium silicate 
or otherwise known as waterglass 
was applied to the asbestos by the 
use of a paint brush. However, 
it is not generally known that 
waterglass if it absorbs moisture 
and comes in contact with the bare 
ends of a conductor or touches a 
lug it will carry current thus cre- 
ating a hazard. As a result the use 
of asbestos sleeving should not be 
used. Instead at a slightly addi- 
tional cost fibre glass tape or sleev- 
ing should be applied.—D.F. 


absorbs 


Can You Answer 
These QUESTIONS 


QUESTION N34 —Our plant has an 
extensive conveyor system powered 
with 4 and ? hp, 3-phase, 220-volt 
standard induction motors which 
are controlled by photoelectric eyes 
on a start-stop duty cycle. These 
motors are equipped with magnetic 
brakes and it would be desirable to 
control the motor acceleration and 
deceleration to give smooth start- 
ing and stopping. Can someone 
suggest a practical economical 
method for accomplishing this. 
R.E.B. 


QUESTION P34 Is it possible to 
pass sufficient current through a 
single No. 6 insulated conductor in 
a 4-in. conduit imbedded in a con- 
crete driveway to be able to melt 
the ice and snow on the driveway? 
Can some one throw light on this 
subject matter ?—J.A.M. 


QUESTION Q34—Can the primary 
and secondary wires between a 
wound-rotor induction motor and 
its controller be installed in the 
same conduit ?—G.J.P. 


QUESTION R34—I have been told 
that de electrolytic capacitors must 
be connected with the marked po- 
larity because they act as a short 
or very low resistance in the re- 
versed direction. If this is the case, 
how can a true reading be obtained 
with a commercial tester that we 
have that uses ac to test all types 
of capacitors ?—R.J.S. 


PLEASE SEND IN 
YOUR ANSWER BY JULY 15 
TN TE Se 
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Exide Lightguard goes on automatically when regular lights fail. 


Bee = Exide Lightguard proved ultimate weapon 
Te 2)z meer: §=—«-against sudden darkness. Thousands 
.\ | DARKNESS ri of victims still unprotected. 


a) Sires a > 1s % 
’ AR gay)? a Look around your own area. You 
a ay Be ‘al ry . “| will see lots of business places, insti- ” 
Fiat ahs | ' "a! tutions, factories, theaters that still Exide INDUSTRIAL DIVISION 
4 a S need the protection of Exide Light- a ea 
7 guard emergency lighting units. 
~ Right now they're in real danger of 
heavy losses from sudden darkness. 
But you can help them. Tell them 
about Exide Lightguard. Most sales 


<9 
~ 


The Electric Storage Fa 


I am interested in an Exide Lightguard 


ership Please send 


are for several units—important 
in niaeet.. cuee to alt Gabtes dak. dollar volume and good profit for 
ness threatens thousands of businesses that you. If you're not a dealer yet, send 
still don’t have Exide Lightguard the coupon today. 
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not a ripple at 1140 revolutions 


with <4 


You Can See for Yourself how vibration-free a fan 
can be. All you need is a glass of water—and an Ilg Self- 
Cooled Propeller Fan. Put them together . . . turn on the 
power ... and there’s your proof! 

Ilg-built direct drive motors and Ilg dynamically bal- 
anced fan wheels cut noise as well as vibration to the 
absolute minimum .. . practically eliminate maintenance, 
too. For Ilg self-cooled, permanently lubricated motors 


never run “hot,” have no wearing parts. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


-self-cooled propeller fans 


Power Costs are down—as much as 10%—-since Ilg self- 
cooled motors offer the operating cost advantages of open- 
type motors plus the protection of totally enclosed motors. 

And when you “install Ilg,’ you get the “One Name- 
Plate” pledge of performance that Ilg fans will exhaust 
more ait more quietly for more years. 

Catalog No. 153 tells why. Why not send for your copy? 


ILG ELECTRIC VENTILATING CO. 
2879 N. Pulaski Road, Chicago 41, Ill. 
Offices in S7 Principal! Cities 
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Questions on the Code 





Answered by: 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 


B. Z. SEGALL, Consulting Electrical Engineer, New 


Approved Service 
Equipment 


Q I read many of your articles 
e in Electrical Construction 
and Maintenance, and I believe 
your opinion as a code authority 
will add much interest concerning 
the subject now under discussion 
with some consulting engineers. 
The use of service equipment, not 
properly labelled, is extensive with 
some contractors. They install it 
and then the customer puts the 
pressure on the utility and in- 
spector for service. I have criticized 
such procedure and am enclosing 
copy of my letter to the consulting 
engineer involved outlining my 
position in the matter. Will you 
kindly comment on this subject?— 
H.B.S. 
A As you say, Section 235l-a 
e of the N. E. Code requires 
the service disconnecting means to 
be of a type approved for service 
equipment. The Underwriters lab- 
oratories’ list several manufac- 
turers who are able to produce such 
approved service equipment. See 
pages 289-291 of the UL Electrical 
Construction Materials List. Such 
UL approved equipment bears a 
label of three different forms de- 
pending upon the rating of the 
equipment. The first is 30 amps, the 
second 31-100 amps and the third 
101 amps and up. At the present 
time, there are 42 different manu- 
facturers who are listed by UL to 
furnish service equipment labels, 
and I note one of them is located 
in your city. I mention the fore- 
going to show that this rule calling 
for approved service equipment is 
widely recognized and enforced in 
various sections of our country. 

My personal reaction to the rule 
may be briefly summed up as fol- 
lows: 

When the code specifically re- 
quires service equipment to be ap- 
proved, and Underwriters’ Labora- 
tories sets up standards, conducts 
tests and furnishes a label service 
covering the design and construc- 
tion of such equipment, it appears 
to me that anyone who is concerned 
with the installation, such as the 
architect, engineer and contractor, 
should welcome such service which 
shares the responsibility involved. 
Any electrical inspector who is re- 


sponsible for enforcing the code 
should insist on the installation of 
UL approved materials and devices. 
While he is authorized by the code 
to determine the word “approved”, 
he ordinarily is not qualified to 
pass judgment on the safety of a 
device such as a main disconnect. 
He has no laboratory and he may 
not have a clear understanding of 
the factors and hazards involved 
with the design. This is the princi- 
pal reason why the UL was es- 
tablished and any inspector who 
discounts the importance of this 
service and assumes the full re- 
sponsibility for the term “approved 
is, in my opinion, foolish. Accidents 
do happen, equipment fails, faults 
occur which in some cases result in 
personal injury or fire. Sometimes 
such cases are brought to court 
and the inspector, engineer and 
contractor, who have discounted the 
importance of UL approval, will 
find themselves in a difficult posi- 
tion when they face the judge to 
prove that they have not been negli- 
gent.—B.A.McD. 


10- and 25-Foot 
Tap Exceptions 


Q In the October issue of 
* Electrical Construction and 
Maintenance, B. A. McDonald 
answers a question regarding the 
logic of the 10- and 25-ft tap ez- 
ceptions in the National Electrical 
Code and I was pleased with Mr. 
McDonald’s answers that these ex- 
ceptions to the fundamental rule 
contained in the first sentence of 
Section 2434 are just that and 
should not be considered as general 


60 amp fuses 


Orleans, La. 


rules of the code. 

I recently criticized a proposal to 
run a No. 6 feeder through a build- 
ing, protected by a 60-amp fuse, to 
which was connected several 25-ft 
taps of No. 12 wire which termi- 
nated in a 20-amp circuit breaker 
and a 15-amp receptacle. I criti- 
cized this proposal on the basis that 
the 25-ft tap covered by Section 
2434-d was an exception to the 
fundamental rule which never was 
intended; and the miscellaneous 
scattering of branch circuit over- 
current devices is contrary to the 
fundamental rule of Section 3808 
which requires switches and circuit 
breakers, insofar as practicable to 
be grouped. Will you kindly com- 
ment.—J.F'.G. 


A The 25-ft tap provision of 
e Section 2434-d first appeared 
in the 1931 code, and was taken 
from a similar rule which applied 
only to motor branch circuits as 
covered in the 1925 code. In other 
words, Section 2434-d is about 26 
years old, and I doubt if the Elec- 
trical Committee at that time con- 
sidered the application under 
discussion, or had any idea of in- 
cluding it within the scope of this 
Section. Reference to the 1931 anal- 
ysis of the changes made in the 
1931 code by Mr. Abbott appears to 
indicate that the rule applied to 
feeders and sub-feeders connected 
to same, such as a 25-ft tap run toa 
panelboard or a switch. In addi- 
tion to the foregoing, the 25-ft tap 
rule is an exception to the funda- 
mental rule which requires an over- 
current device to be located where 
the conductor to be protected re- 
ceives its supply, and if we continue 
to distort the intent of the excep- 


A Feeder No.6 R-capacity 55amps 
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15 amp recep. 


Circuit breakers and receptacles adjacent to one another, or 
a combination of both in one box. 
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Chemical Manufacturers 
KILLARK 


. Bottled Gas Co. Safety-proofed 
} 71 > OOP f @-< “by Oo 
7 | — | - with R ugged, Non sparking 
- - Killark Fittings and Fixtures 


The bottling and handling of propane gas 

requires care and caution every step of the way 
aia including safe, spark-free electrical fittings and 

cia me ie | ; ; ; : , 
" ry lighting fixtures for the areas that are to serve it. 
To fill the need for quality-you-can-count-on fit- 

'— = ew ; ae —— 

tings, the Ruby Propane Gas Co. of Effingham, 


Ill. chose the Killark line for installation 


‘ a i Y throughout their plant. 


Electrical Contractor 
” sf SPORE BBL ae oe Lawrence Dust Electric Co., Effingham, III. 


Killark Representative 


=F 
TSR See ere, Ralph Hinchman, St. Louis, Mo. 





e HXGA-2-200 
E-xplosion-Pro 
Fixture 


Two scenes of the 

Ruby Propane Gas Co. 
loading dock, safely lit for ; 
night use with Killark : eee =o Ub t 
Explosion-Proof fixtures. 7 


Exp losio »n-Proof Swit« h 





See Killark Booth 314 In the background of this close- 
( < < < < > gas 

National Association Electrical ditt amenst teak tO 
of safety’’: Killark explosion- 

Distributors Convention proof switches, explosion-proof 
receptacle and a 

seal-off fitting. 








ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. St. Louis 13, Missouri 





Specify the Safety of 
“proor ETTTINGS 


Hazardous Plant Area Protected by Killark Fittings 
and Fixtures—-Strong Alumalloy Construction 
Rust and Corrosion Free. 


Because the E. F. Houghton Company of Detroit, 
Mich. manufacturers special chemicals, including oils and 
greases, the interior plant area requires explosion-proof 
electrical fittings. The Killark line of Alumalloy fittings 
was specified throughout the job...a tribute to Killark 
design for safety ...strength ... long life... and good looks. 


Electrical Contractor: Sarin Electric Co., Detroit, Mich. 
Killark Representative: Reicher Elec. Sales Co., Detroit, Mich. 





iT e XP-215-22 i zi 
—_— “=x plosio *roof S c 
Fitting : Explosion-Proof Switch a4 
e 


A % 


e EY-2 e EKK-218 


UM-2 Seal Off Fitting Flexible Coupling 


Union 
Mr. Vic Sarin of Sarin Elec. Co., looks on as a member of 
the E. F. Houghton Co. points to several Killark fixtures 
used to connect a pump installation. 





Killark Explosion-Proof fixtures now provide ample, safe 
light throughout the plant. They feature adequate ven- 
tilation for cool, efficient operation ...can be relamped 
in seconds without tools . . . have a rugged body to contain 
up motor installation. internal explosions. 


3 q 
Killark Flexible Coupling is used to hook 











KILLARK REPRESENTATIVES 


ATLANTA 8, — Ernest T. Loyd, Inc., 69 Mills St., DALLAS 2— Geo. E. Anderson Co., 1901 Griffin St NEW YORK CITY 33 — W. J. Wickenheiser Co., 600 
N. W DENVER 4— Kenneth B. Schumann Co., 1073 Gala- West I8ist St., Room 2 


pago St. PHIA Harry G. Anschuetz Co., 2014 

25th St = 14 — Riecher Electric Sales Co., 8319 Mack ie nba 144 ai BS 
BOSTON 27 — Electrical Agencies, Inc., 49-51 “‘D’’ St. Ne 5 . PHOENIX — Kenneth Anderson Co., c/o Mr. Kelvin 
BUFFALO — Eberhardt Electric Sales, 278 Johnson cere, are S— We. @. Tey Grgaaieetion, 60 Cane aon BH: Ace 

St ; LINCOLN — W. C. McConkle, 2467 Park Ave. PITTSBURGH 9 — Crescent Sales Co., Inc., 4830 
ag =o gy Ao nore J. Kahn Electric Sales, 1528 LOS ANGELES 33 — Kenneth Anderson Co., 123 McKnight Road 

os ams St. South Myers St. ee ’ 7 er 

CINCINNATI 37— Arthur L. Ehlers Co., 1031 Meta MIL WAUEES 2 — Martin-Gaertner Sales Inc., 1108 - FRANCISCO — F. M. Nicholas Co., 714 Harrison 

Drive North Third. %6 
CLEVELAND 14 — Lusty-Thomson Co., 2140 Hamilton MINNEAPOLIS 2 — Harry P. Smith Co., 826-27 SEATTLE 4 — Northwestern Agencies, Inc., 4130 

Ave., Tel. MAin 1-6900 Andrus Bldg. First Ave., South 


BALTIMORE 18—Leo T. McCourt Co., 1! West 
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Extra “Muscles” 
to Make 

Tough Fishing 
Jobs Easier 

and Faster 


FISH TAPE, 
REEL and 
PULLER 


Standby of electricians for close to a genera- 
tion, IDEAL Fish Tape, Reels and Pullers can 
help you do any wiring job faster and easier. 
They're like an extra arm or bigger muscles— 
make pulling easier and safer. The reel gives 
you the leverage you need — and keeps the 
tape always in the reel or conduit. The tape 
can’t spring loose into moving machinery or 
“hot” lines. 


You reel in and pull the tape through conduit 
in one easy operation . . . no skinned fingers 
—no cuts—and no lost time! The tape never 
gets snarled. 

Saves work—saves time—saves money! The 
IDEAL Fish Tape Reel and Puller costs so 
little you can’t afford to be without it! 50 to 
200 foot lengths—all tapes are of finest grade, 
oil tempered flat spring steel. 


a 


Now Step Up the Performance of Your | 


IDEAL Fish Tape, Reel and Puller with the 


NEW @e4d FISH TAPE 
WINDER 





tion, we possibly may find a way to 
eliminate the need for panelboards. 

For the benefit of our readers, we 
have shown by illustration a 3- 
phase 4-wire feeder consisting of 
No. 6 type R conductors protected 
by 60-amp fuses, which according 
to the proposal is to run through 
the building. To this feeder several 
25-ft. taps of No. 12 wire are 
made which terminate in a circuit 
breaker and a receptacle. As far as 
a literal reading of Section 2434-d 
is concerned, there appears to be 
no code violation. There is how- 
ever a question of code intent. It 
is quite obvious that there is prac- 
tically no branch circuit wiring 
other than the unprotected 25-ft 
tap and such a combination is not 
recognized by Article 210 covering 
branch circuits. It also appears 
obvious that the provisions of Sec- 
tion 3808 which requires circuit- 
breakers to be grouped, and Section 
2436 which requires overcurrent 
devices to be enclosed in cutout 
boxes or cabinets, are violated. In 
addition to the foregoing, general 
acceptance of this proposal will 
result in thousands of feet of con- 
ductors which are overfused 300% 
when overcurrent devices are not 
installed where a change in wire 
size is made. The situation is the 
same which now prevails on motor 
branch circuits where the conduc- 
tors are overfused 300% to 400%. 
In the case of motor circuits how- 
ever, there is substantial reason 
that justifies the procedure, but in 
the case under discussion I know 
of no good reason why the recep- 
tacles in question should not be 
served through branch circuits pro- 
tected by overcurrent devices 
located in a panelboard.—B.A.McD. 


Grounding Range 


Reduces still further the work of fish tape 

pulling when used with an IDEAL Fish Tape Components 
Reel. As Winder is pulled around Reel it . 

spreads the Reel housing so that the tape can 

be reeled in or out with least effort. Double * 
rollers hold Winder in place as handle is 
rotated. Three sizes for all IDEAL Reels. 


Article 2560 of the National 
Electrical Code states that 
frames of electric ranges and elec- 
tric dryers may be grounded by con- 
nection to the grounded circuit con- 
ductor. 

Are the built-in type of ranges 
consisting of a built-in oven and a 
ee ee built-in surface unit considered a 
 eeedprtontmones 1 range which may be grounded in 
ee this manner? The oven and the 
surface cooking units are to be 
fused and fed separately with No. 
10 wire.— A.G. 


SOLD THROUGH AMERICA’S LEADING DISTRIBUTORS 
In Canada: Irving Smith, itd., Montreal 


IDEAL INDUSTRIES, INC. 

1041-F PARK AVENUE, SYCAMORE, ILLINOIS 
Please send catalog data on IDEAL Fish Tapes, Reels and 1 
Pullers and Fish Tape Winders 

Pe Rceecemnmens 


Address. 





Company A Section 2560, as it pertains 
City e to electric ranges first ap- 
ws a ae peared in the 1946 code. At that 
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FOR BETTER BENDING. . 


NEW, ADDED FEATURE! A special finishing, treatment*gives G-E 


EMT added resistance to corrosion and helps preserve the bright finish. 


.EASIER WIRE PULLING 


USE GENERAL ELECTRIC EMT 


Exclusive induction-weld seams end splitting and wire snagging 


SMOOTH BENDS—G-E EMT resists flattening, kink- 
ing, and splitting. That’s because General Electric uses 
high-quality steel, welded by a continuous induction 
method that eliminates the weak spots that cause bend- 


ing trouble. 


EASIER WIRE PULLING—Because the continuous weld 
seam on General Electric EMT eliminates “‘stitches of 
metal” inside the tube, there are no burrs to snag the 
fish tapes or tear the insulation. The seam is strong and 
smooth, and General Electric’s tough Glyptal* interior 


finish reduces wire-pulling friction. 


EXCELLENT CORROSION RESISTANCE 


Electric EMT resists corrosion inside and out. The 


General 


Glyptal lacquer interior and electrogalvanized exterior 


give uniform proteetion from end to end. 


AN EXTRA YOU'LL APPRECIATE—G-E EMT is bundled 
with color-coded tapes for size identification—makes 


selection quick, sure, and easy. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


FIND OUT MORE ABOUT how to make your wiring 
jobs easier with General Electric EMT. See your 
General Electric Construction Materials distributor, o1 
mail coupon below. 


Progress /s Our Most /mportant Produet 


GENERAL @@ ELECTRIC 


*Registered Trade-mark General Electric Company 


C—O 


Conduit Products Department 


| To: General Electric Company 
Section No. C80-618 


| Bridgeport 2, Connecticut 
Please send me bulletin containing complete prod 
| on G-E EMT and valuable data tables 
Co ee 
| Title _ 

Company___ 
I  iicccnectetennnenin 
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Terminators 


FOR 
ARMORED 
CABLE? 


this PLM catalog 
can help you simplify 
the job! 





Here’s fast help in figuring terminating needs for armored cable 
installations. PLM Terminators include types for through 
mounting, bracket mounting or flange mounting, as well as 
compound-filled types, for cable to 3'%”’ in diameter and larger 
either open interlocked or new, sealed types. 


Catalog also includes complete listing of terminating and splicing 
kits for armored, neoprene-jacketed and lead-covered cable 
through 23 kv. Write for copy — see how PLM can help simplify 
planning and installation. PLM Products, Inc., 3875 W. 150th 
St., Cleveland 11, Ohio. 


yp Terminators 
} y Splicing Kits | 
A Conduit Ventilators: 


b Sages as OST oat SS SE PB ea SE pee ee 


time the term “electric range” was 
understood to mean an assembly of 
an oven or ovens and surface-cook- 
ing units mounted in a single frame. 
With this thought in mind the code 
recognized the grounding of the 
frame of an electric range to the 
grounded circuit conductor. This 
was the thought when the rule was 
formulated and no consideration 
was given to the situation which has 
developed within the past few years 
where the various components of 
an electric range are installed as 
separate units in various locations 
in the kitchen. As a result of the 
foregoing I personally believe that 
the original intent of Section 2560 
never intended to include the com- 
ponents of a range as coming within 
the scope of this code rule. 

The components of electric 
ranges are listed under the general 
heading of Ranges in the Electri- 
eal Appliance and _ Utilization 
Equipment List of Underwriters’ 
Laboratories, page 130, with the 
following notation: 

“These components are consid- 
ered as individual units intended to 
be supplied from individual branch 
circuits.” 

This advice indicates that there 
is a distinction between a range 
and a component of a range, and so 
long as this distinction prevails, 
we should not consider the ground- 
ing of the component to the 
grounded circuit conductor. I un- 
derstand however that this ques- 
tion and others which concern the 
wiring of range components is 
being studied, and it is quite pos- 
sible that the 1959 code will spe- 
cifically cover the question you 
have raised.—B.A.McD. 


Type NM Cable— 
Outside Masonry Walls 


Q In South Florida, adjoining 
* county inspectors seem to 
disagree on the usage of non-metal- 
lic sheathed cable in residential 
wiring. Weather conditions which 
may affect this usage, I may point 
out, are practically identical. Our 
home county accepts, as do inspec- 
tors of municipalities, non-metallic 
cable (Romex) stapled to 3-in. 
treated furring strips which are 
nailed to outside CBS walls, over 
which rock lathe and plaster is used 
as the finishing material. 

In the adjoining county, inspec- 
tors including municipalities will 
accept non-metallic sheathed cable 

outside walls, as mentioned 
above, only if it is pulled in EMT 
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TOO... SO NEW CIRCUITS 
CAN BE ADDED AT ANY TIME 





ARMORED CABLE TAKES UP 
LESS ROOM THAN MULTIPLE CONDUIT 
RUNS... ANO SEE HOW NEATLY 
TJ. COPE LADDERS ACCOMMODATE. IT 


For 600- to 15,000-volt service Rome’s inter- 
locked armored cable is available in three-conductor 
construction with Rozone A (butyl) insulation. It of- 
fers many more benefits than described here. For 
complete information, contact your nearest Rome 
Cable representative and ask for your free copy of 
Bulletin RCP-730. Or mail the coupon today. 


ROME CABLE 


c OR P OR A Tt O N 


TN 
IT'S REALLY EASY TO INSTALL ott: 
ROME'S INTERLOCKED ARMORED 
CABLE... EVEN BENDING 
PRESENTS NO PROBLEM 


LOTS OF AIR AROUND THE ARMOR... 
HEAT IS'NT BOTTLED UP HERE Like 
IT IS INSIDE CONDUIT. THATS WHY 


—)y. THESE CABLES CARRY MORE CURRENT, 


A matter of FACT 


— -— 4xet 





ak 


Three 500 MCM rubber 3c S00 MCM 


cables in 3-inch conduit interlocked armored cable 











Reduced space requirements Less space is 
needed for Rome Cable’s interlocked armored cable 
—almost one inch less width for each three-conductor 
500 MCM interlocked cable than for cable-in-conduit 
type installations. 


FREE BULLETIN describes all the benefits of Rome’s 
Interlocked Armored Cable. 


ROME CABLE CORPORATION 
Department 731, Rome, New York 
Please send me a copy of the new Rome Cable 
Bulletin RCP-730. 
Name . se 
Ce ee 
Company ... 
Address 


—----------------] 


Type of business . 
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DB LEVEL BELOW NEMA STANDARDS 
CHOICE OF COMPONENTS 
SIX WEEK DELIVERY 


STRAI 
aABouT LO-TEMP* 
LOAD CENTERS 


There’s lots of talk about off-the-shelf transformers today, but 
you specify load center transformers and you know that the unit 
that just meets today’s needs causes trouble when the load 
increases tomorrow. When the transformer is designed with 
plenty of good steel and copper to safely carry unanticipated 
overloads, the job is safe and your reputation is safe. You make 
no expensive trouble calls. 


Lo-Temp units meet these needs. They are safe far beyond 
their rated capacities and they perform at temperatures and noise 
levels below NEMA standards. 


You can have your load center transformers designed to 
your requirements; to match new switchgear, existing switchgear 
or with switchgear of your choice; and within almost any dimen- 
sional limitations at no greater cost than you'd pay for an off- 
the-shelf unit. Standard Transformer builds them. Prove it to 
your own satisfaction today. Call your nearby Standard repre- 
sentative or write directly to us. If it's a rush job call us direct. 


) 


%* STANDARD LO-TEMP TRANSFORMERS PROVIDE 
EXTRA CAPACITY AT NO EXTRA COST. 


4 
il 


sl 


uve settta SS 
“orm” 


“UU 


Phone Warren 
2-1563 





WARREN, OQHIG 
‘wHEREVER THERE 1S POWER" 


or conduit. This practice seems to 
be a protector against moisture 
rather than against mechanical in- 
jury. We would appreciate very 
much your interpretation of the 
intent of Article 336, paragraph 
3362-A, since we feel that the Na- 
tional Electrical Code would not 
require the protection called for by 
the adjoining county inspectors, in- 
asmuch as they claim that that is 
the basis for their requirements.— 


H.M. 


A Section 3362-A of the code 
e recognizes the use of Type 
NM non-metallic sheathed cable for 
both exposed and concealed work in 
normally dry locations. As an ex- 
ample, some cellars may normally be 
dry but occasionally are considered 
damp for short periods of time due 
to weather conditions. Tvne NM 
cable may be run or fished in air 
voids in masonry block or tile walls 
where such walls are not exposed or 
subject to excessive moisture or 
dampness. It is my opinion that 
an outside wall is subject t6 exces- 
sive moisture and dampness, while 
an inside wall is not normally so 
exposed. In support of this opin- 
ion, I have seen -panelboard en- 
closures mounted flush in outside 
masonry walls completely eaten 
away by the corrosive influence 
associated with such outside walls. 

Concrete blocks, in addition to 
their cement content, contain ag- 
gregates including sand and gravel, 
cinders, blast furnace slag, burned 
shale, pumice, etc. Cinders exposed 
to moisture produce sulphuric acid 
which in turn increases the cor- 
rosive effect. Condensation and 
humidity also are contributing 
factors to excessive moisture and 
corrosion. 

In view of the foregoing, it is my 
personal opinion that unprotected 
Type NM Cable should not be used 
in an outside wall as described in 
your question. Section 3362-B 
recognizes a Moisture and Cor- 
rosive-Resistant Type NMC cable 
which is suitable for use in moist, 
damp, or corrosive locations, and is 
specifically recognized for use in 
outside and inside walls of masonry 
block or tile. The fact that this 
section of the code _ specifically 
recognizes the use of Type NMC in 
an outside wall may be taken to 
infer that Type NM cable is not so 
recognized. 

Previous to the development of 
Type NMC cable, which was first 
recognized in the 1953 Code, I re- 
call several inspection authorities 
in the North required the original 
Type NM cable, installed in an out- 
side masonry, to be protected by 
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“RCA Sound quality gets 
business... at the 
right price for every job!” 








There’s money in that statement for you. Add 
up these five good reasons for making your RCA 
Engineered Sound Distributor your equipment 
supplier . . . and for specifying RCA Sound in your 
next bid. 


1. Price comparison shows clearly RCA 
Sound quality costs no more. 


. RCA components are designed to inter- 
match perfectly in a true system. All 
come from a single source. 


. Your RCA Engineered Sound Distributor 
helps you design the acoustically 
perfect system for any job. 


. RCA's reputation in sound and elec- 
tronics makes a powerful talking point 
with prospects. 


1. RCA Schoo! Sound Systems 2. RCA “Arena Size” Sound 3. RCA Hotel Sound Systems 4. RCA Sound in industry 5. RCA Church Sound Systems 


5. There’s a really helpful set of interesting 
RCA brochures ready for your files at 
your request. 


That next job coming up is the one to 
talk over with your RCA Engineered 
Sound Distributor. He’s in your classi- 
fied directory under ‘Public Address 
and Sound Systems.”’ Today’s the time 
to fill out the coupon for quick arrival of 
your complete set of valuable RCA 
Sound System brochures! 











Radio Corporation of America 
Dept. G-41, Building 15-1, Camden, N. J. 
Please send the RCA Sound brochures checked below. 


(1) (2) (3) (4) (5) 
Tmk(s) 


RADIO CORPORATION — Title 
of AMERICA Company 


Address 
SOUND PRODUCTS « CAMDEN, N.J. 


In Canada: RCA VICTOR Company Limited, Montreal 
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Day-Brite CFI-25L fixtures lower ceiling contrast with 25% upward lighting . . 


30°-20 


San Francisco. 


EMIL J. WEBER 


Day-Brite 


fin penne 


. have hinged louvers for 


shielding . . . furnish 100 footcandles at work level in the Electronic and Accessory Shop at United 
Air Lines’ Maintenance Base, International Airport, 
LYLE E. PATTON, Consulting Electrical Engineer; 


H. J. BRUNNIER, Structural Engineer; 
ELECTRIC CO., Electrical Contractor. 


...- help stop troubles before they start 


FOR UNITED AIR LINES 
... Periodic inspection of precision 
aircraft instruments allows no mar- 
gin for error. High premium sched- 
ule, dependability and on-time per- 
formance require the finest lighting 
obtainable. That’s why United Air- 
lines selected the high quality 
Day-Brite CFI (Comfort For Indus- 
try) fixtures for their San Francisco 
Maintenance Base. 


FOR CONTRACTORS... 
Day-Brite fixtures are designed to 


eliminate installation problems. 
With exclusive, patented hanging 
devices that make alignment a 
“cinch”. With machine tooled parts 
that fit snugly together... and 
factory pre-assembled to save time 
on the job. 


Find out how Day-Brite design and 
quality can help you make more 
money by stopping troubles before 
they start! Call your Day-Brite 
representative listed in the Yellow 
Pages of your telephone directory. 


During mealtimes, too, Day-Brite CFI-25L 
fixtures provide shadowless, glare-free 
illumination in United's employees’ cafeteria. 





CFT Industrial Fixtures 


yntractor’s Choice 


EMIL J. WEBER (left), President of the San Francisco Chapter of NECA, 
chats with JAMES L. DELLOS. 


‘“‘Day-Brite is easy to 
work with ee a Jim Dellos, Manager 


Emil J. Weber Electric Co. 

San Francisco, California 

‘“‘In the case of Day-Brite, both the company and the 
product are easy to work with. 


DECIDEDLY BETTER ‘Fixtures are shipped to arrive on the job when needed. 
DAY-BRITE This coordination of deliveries with our schedules re- 
LIGHTING FIXTURES quires close cooperation between the factory, representa- 
tive and our superintendent on the job. And Day-Brite 

never lets us down! 


“ec . . ' 
Diy vita Ladbiins. Dae. And that goes for Day-Brite fixtures, too. They go up 
6248 N. Broadway, St. Louis 15, Mo. easy, and line up fast... accurately. Even with less 
Day-Brite Lighting, Inc., of Calif. . : . } ae 
; - S Ci ye installed 
530 Martin Ave., Santa Clara, Calif. experienced help, Day Brite fixtures can be 
properly with less supervision. 


Ceuitied, *‘Day-Brite service and quality help us operate more 
i 

any efficiently and economically. That’s why we’re sold on 

Day-Brite, the standard of the lighting industry.” 


Z-314 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





INDIVIDUAL PROTECTION STATIONS 


@® @ ®@ 
e 
@ ® 


a 
SAFELETS 


now available with a wide variety of 


receptacles and circuit breaker ratings 


The Heinemann Safelet is a compact unit that neatly com- 
bines circuit-breaker safety with plug-in convenience. It has 
hundreds of applications, can be used for the individual pro- 
tection of power tools, fractional horsepower motors and 
almost all general appliances. 


Now you can have the Safelet with any of a large number 
of receptacles, single and duplex, in twist-lock, polarized, “T” 
slot and other styles. 

And now you can have a wide choice of circuit breaker 
ratings: from 6 to 50 amperes, at the most commonly used 
a-c and d-c voltages. 

The Safelet enclosure is made of 16-gauge steel with an 


attractive grey hammertone finish. Units are available for 
either flush or surface mounting. 


Of course, the circuit breakers used are Heinemann 
breakers . . . long accepted by the electrical industry as the 
standard of performance. 


For full details, send for Bulletin 1000. 





ELECTRIC COMPANY 


132 Plum Street 


Trenton 2, N. J. 


conduit. In some cases armored- 
cable lead was used. The develop- 
ment of Type NMC cable however 
eliminated the occasion for such 
procedure, and I believe it could be 
used in your state without any 
question of N. E. Code violation.— 
B.A.McD. 


Fixture Mounting 


In Section 4184 pertaining 
e to mounting fluorescent fix- 
tures on low-density cellulose fiber- 


board, what is meant by approved 
for the conditions ?—B.B. 


A Approved will mean that 
e some recognized authority 
will be able to take fixtures pur- 
portedly designed for such condi- 
tions of installation, test them 
under such conditions of installa- 
tion and as a result of such testing 
label, list or otherwise give evi- 
dence of proper performance of 
these fixtures for such installation 
conditions. 

In general, Underwriters’ Lab- 
oratories, Inc., has in the past been 
accepted and recognized as a fully 
competent and reliable source for 
such testing, and labeling or listing 
of such fixtures by them would be 
entirely acceptable. To the best of 
my knowledge no fixture as yet has 
been approved by the UL (or for 
that matter by any other testing 
organization) for such installation. 
So for the time being all fixtures 
so installed will have to be mounted 
so as to have a 13-in. space between 
the fixture and the surface of the 
fiberboard.—B.Z.S. 


Calculation Load— 
Branch Circuits 


Section 2116 of the code 
e reads, in part, as follows: 
“When in normal operation the 
maximum load of a branch circuit 
will continue for long periods of 
time, such as store lighting and 
similar loads, the minimum unit 
loads specified in this section shall 
be increased by 25% in order that 
the wiring system may have suffi- 
cient branch circuit and feeder ca- 
pacity to insure safe operation.” 
It is stated, on the basis of test, 
it takes a normal current on a cor- 
rect size conductor about three 
hours to reach the operating tem- 
perature. That is a long period of 
time, and when do you apply the 
25% ? We believe the code should 
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PROVE IT FOR YOURSELF. CM-OT finish (left), with helically-wrapped 
corrugated bronze tape, withstands compression to a much greater degree 
than a Parkway-type finish with a flat metal tape twice the thickness (right). 


CM-OT gives more compressive strength 


with half the thickness of metal tape 


Now you can have a high strength 
cable covering without resorting to 
bulky or hard to train direct burial 
constructions. Okonite CM-OT cover- 
ing provides a light weight, flexible, 
small diameter cable of great compres- 
sive strength. It offers an excellent 
combination of installation and main- 
tenance savings for many types of 
cables—control, communication, 
power or lighting. 

Originally designed for direct burial, 
CM-OT cables are also readily in- 
stalled aerially, in conduit, in racks or 
in underground ducts... permitting 
you to stock one type of cable for 
many uses. 

The corrugated bronze tape that’s 
the heart of the cable covering is per- 
manently bonded to a tough wall of 
Okoprene, with an Okoprene-filled tape 
applied overall. This composite cover- 
ing—bronze plus neoprene— provides 
a barrier against rodents, termites, 
moisture, oils or sunlight as well as 


*Patent No. 2722562 


where there’s electrical power . . . there’s OKON ITE CAB LE 


corrosion by soil alkalies and acids. 
CM-OT also acts as a two-way cushion 
and “shield” against the stress of shift- 
ing stones and mechanical impact that 
might damage the vital conductor in- 
sulation in service. Electrically, the 
bronze tape serves as an excellent 
shield, and “ground” where necessary. 

Where your environmental condi- 
tions demand different corrosion- 
resistant properties, CM-PF finish is 
available with Okoseal (polyvinyl 
chloride) or Okolene (polyethylene) 
bonded to the corrugated bronze tape 
instead of Okoprene. This should be 
considered particularly where petro- 
chemicals are present. 

Flexible ...,easy to handle, splice 
and terminate—CM-OT is a quality 
construction you'll find it profitable to 
become better acquainted with. For 
the full story, including actual test 
figures On the samples in the photo- 
graph, send for Bulletin FC-1121, The 
OkoniteCompany, Passaic, NewJersey. 
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Corrugation = strength plus lightness 

Just as corrugated construction adds 
strength to underground pipes, so corruga- 
tion of shielding tape permits the construc- 
tion of a stronger, lighter, more flexible 
and more easily handled cable—CM-OT. 
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The New Beaver 
Porto-Mite Super Drive 


when you buy a NEW Power Drive 
—be sure you get a NEW one 


Know you're getting equipment with the most advan- 
tages! Buy Beaver! The new Beaver Porto-Mite Super 
Drive is the world’s lightest 4-leqqged power drive. It 
weighs only 84 lbs. and is lubricated for life. A one-man 
unit, the Porto-Mite is lighter, but more rugged. It's 
entirely new throughout with inscant and accurate easy- 
setting rear pipe support which eliminates double chuck- 
ing. All parts are easily accessible for minimum upkeep 
and maintenance. Power to spare to drive up to 12” 
geared tools. Buy it through your Beaver distributor soon! 


‘ E Can't Tell It All Here! 
we Write for latest facts on all-new 


yeh d Beaver Machines. 
“ Pipe TOOLS ; Have a Cutting or Threading Problem? 
« DD 
en 


279-500 Dana Ave. | Let Our Engineering Research 
WARREN.OHIO | Department help you solve it. 
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PIERCE RENEWABLE FUSES not only give positive IE . 


protection to valuable equipment — they save costly é 
down-time from “false-alarm” blows. Strong tubular NEWABLE 
bridge assures perfect clip contact and alignment of knife 
blade; screened vent holes allow heated air or dangerous 
gases to escape with positive safety. Operation is 10 to 
40% cooler, fuse life, 6 to 8 times longer. Links are 
replaceable in seconds, using only a screwdriver. Cut time 
losses, cut worries with Pierce Balanced Lag Renewable 
Fuses. 
MAIL COUPON TODAY 
EE OH OO NA A LT A TT 
FP perce RENEWABLE FUSES, INC., Leicester, N. Y. 
| I would like to see and compare one of your Balanced ! 
Lag Pierce Fuses: 


( ) Knife Blade Type (  ) Ferrule Type I coup 


AIR 
I Name diese ose j 


Company 
| Address 
City... 
— eS SS A A A A A A 


be more specific on this point.— 


GJ. 


A The above quoted rule is 
e similar to the provisions of 
Section 2125-b which reads, in 
part, as follows: “The total load 
(branch circuit) shall not exceed 
the branch circuit rating, and shall 
not exceed 80% of the rating where 
in normal operation the load will 
continue for long periods of time 
such as store lighting and similar 
loads.” 

The 1953 edition of the Abbott 
and Smith, N. E. Code Handbook, 
in discussing this rule advises that 
the term “long periods of time” is 
considered to be approximately six 
hours or more. As a result, we have 
an opinion which may be applied to 
Section 2116. I say opinion, since 
the code does not, to my knowledge, 
specifically cover the term “long 
periods of time.” 

According to the provisions of 
Section 3106 of the code, the maxi- 
mum, continuous, current-carrying 
capacities of copper conductors are 
given in Tables 1, 2 and 3 of Chap- 
ter 10. This rule indicates to me 
that three No. 12 Type R conduc- 
tors, installed in a conduit or cable, 
operating in a room temperature of 
86°, will carry 20 amps indefinitely 
without exceeding its maximum op- 
erating temperatures of 140F. If 
this concept is correct, there ap- 
pears to be no occasion for the 
25% rule of Section 2116 other 
than to compensate the many vari- 
ables involved with a field installa- 
tion. In other words, a factor of 
adequacy is applied so that the 
many variables are reasonably 
satisfied. I believe we all know 
from field experience however that 
the rule is fully justified. 

Reference to the _ publication, 
“Wires, Cables and Safety”, pre- 
sented by the National Electrical 
Manufacturers Association at the 
Silver Jubilee Meeting of the IAEI 
in 1953, indicates the many vari- 
ables involved when determining 
the current-carrying capacity of a 
conductor. On page 14, the results 
of a test, under specified conditions, 
indicate that a 500 mem conductor, 
loaded at 320 amps, reaches its 
maximum operating temperature 
between 8 to 12 hours depending 
upon air circulation. We believe 
this publication could be used to 
advantage in your code school. 

In conclusion, we agree that the 
code should be more specific with 
regards to the term “long periods 
of time.” This question has been 
a source of controversy for many 
years and should be clarified.— 
B.A.McD. 
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«Heavy drilling -.. id 






) tight 


drillin in/ 


corners! 


drilling... 








There’s a Black & Decker Drill 
powered for every job! 


LITTLE SHorTY’s the « 
want for those hard t 
around-corn 

tight a rts! Exce a r 
unit assembly 


TREMENDOUS ror QU for the 


tough jobs. *s" H.D iH igun 


is geare d and powered to take 
ompact to 


on the hard ones. C 
work in clos« quarters 


Dri_tts UpsipE Down! B&D 
Magnetic Drill Press sticks to 
the wall like a fly; operates 
manually or with exclusive 
remote control 


Most PoweErFUuL drill of its 
size available, the Stand 
ard! A rugged tool with plenty 
f zip in reserve. Fully reversi- 
ble; positive drive chuck 





71% of purchasing agents say 
make mine Black & Decker! 


A recent industrial publishing company survey reveals 
that when purchasing agents need electric tools most 
think first of Black & Decker! 
different drills each designed to give you the power 


One reason why: 33 


you need plus easy handling and long, troublefree life! 


If you have a drill problem 
to a large 


a small hole in trim 


hole up among the structural steel—-be 
sure to see Black & Decker. Better still, mail the coupon 
for a free demonstration of our drill line. 
DECKER Mra. Co., Dept. 1206, 


In Canada: Brockville, Ontario). 


THE Biack & 
4, Maryland. 


Towson 


epee Distributors Everywhere Sell 


| Black& Decker. 


Quality Electric Tools . 


one Hl 
” a. Poger'| 


. Power-built for top performance 


fe MAIL COUPON FOR FREE DEMONSTRATION <------ 


THE BLACK & DECKER MFG. CO., Dept. 1206, Towson 4, Md. 


den strat i f the following 


P le ase 
drill(s 


arrange for a 


Please send me addition 
Name 
Company 
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City. ccccccccccccccccecevecccccses Zone... 


Standard-threaded rigid steel conduit is the only 
wiring system approved today by the National 
Electrical Code as moisture-, vapor-, dust- and 
explosion-proof for use in hazardous locations and 
occupancies. 


YOUNGSTOWN ‘“‘BUCKEYE’’ CONDUIT 


. .. gives life-time wiring protection 
to Zanesville’s Good Samaritan Hospital 


P ee 
5 


; Failure of its all-important electri- 
5 cal system will never interrupt the 
i" smooth operation of the Good Samari- 

tan Hospital in Zanesville, Ohio. That’s 
because the builder of this well known 
institution wisely specified Youngs- 
town’s Full Weight Rigid Steel “Buck- 
eye” Conduit for protection of the 
wiring system from damaging elements 
such as water, moisture, vapor, dust 
and dirt. 


she 


=: OF 


If the proper functioning of your 
electrical wiring systems—in any loca- 
tion, under any condition—presents a 
problem, then Youngstown “Buckeye” 
Conduit should be your specification. 
Reports from across-the-nation tell us, 
“It’s easier to bend and thread, wire 
fishing is faster and easier—and its 
superior corrosion-resistance gives a 
much longer service life after instal- 
lation” 


Remember, Youngstown is the only 
producer of rigid steel conduit that 
controls all its integrated operations 
from ore mine to finish threading. 
Thus, you can be sure each length is 
of the same high quality that has made 
“Buckeye” Conduit the accepted stand- 
ard of leading owners, architects and 
contractors everywhere. 


Delivery is no problem—because all 
leading industrial and electrical dis- 


tributors carry complete and ample 


Good Samaritan Hospital Architect: Dan A. Carmichael, 


Columbus, Ohio 

General Contractor: 
Knowlton Construction Company 
Bellefontaine, Ohio 


Zanesville, Ohio 


stocks. Why not call today for quick 
and efficient handling of your current 
requirements. 


Electrical Contractor: 
Electrical Contractors, Inc. 
Columbus, Ohio 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Manufacturers of Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 
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in the News 





NISA Looks to Big Increase in Business by 1966 


Vigorous growth and new responsibilities is the out- 


look for industrial 


electric service establishments 


forecast at record 25th NISA Convention in New 


Orleans. 


“Materials, methods and manage- 
ment” summarized the main topics 
of discussion at this year’s annual 
NISA convention which celebrated 
the Silver Anniversary of that as- 
sociation’s founding as an indus- 
trial service organization. Held in 
New Orleans May 11-14, the meet- 
ing attracted a_ record-breaking 
attendance of over 1100 shop oper- 
ators, manufacturers’ representa- 
tives and guests from all sections 
of the U.S., its possessions and 
Canada. Following the popular for- 
mat of former gatherings, the con- 
vention presented a slate of tech- 
nical sessions, forums, shop visits 
and exhibits of products and equip- 
ment for the motor shop. 

Also highlighting the convention 
was the election of Paul M. Sievert 
of the Sievert Electric Co., Chicago, 
as president of the association for 
the coming year; a reception honor- 
ing outgoing president Alfred 
Elson, Jr., president of the New 
England Machine & Electric Co., 
Pawtucket, R. I.; the recognition of 
15 years of Association service by 
Fred B. Wipperman who officially 
retired from the NISA staff, and 
the awarding of certificates and 
cash prizes to eight winners of the 
annual “Shop Idea” contest. 


Predictions of Growth 


In keynoting the meeting, W. M. 
Wallace, general manager of the 
general products division and a vice 
president of Allis-Chalmers, urged 
NISA members to plan for an ex- 
pected 230% increase in their busi- 
ness by 1966, stating that frac- 
tional-motor repair amounted to 
$120-million in 1956 and is pre- 
dicted to exceed $400-million within 
a decade. Wallace also predicted 
that, by 1966, electric utilities 
would be generating a trillion kwh; 
electric products made in this coun- 
try would be valued at $44-billion, 
and that fractional motors then in 
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Paul M. Sievert named President. 


use would approximate 900-million 
units. Stating that this growth is 
a challenge and ultimatum for serv- 
ice as well as an opportunity for 
profits, he concluded that the ‘‘eco- 
nomic well-being of millions of 
people, as well as industry in gen- 
eral, may depend upon the effective 
planning, organization and job-ex- 
ecution of the motor-repair indus- 
try” 

Speaking on Varnish Trends, 
William T. McClelland from the 
Sterling Varnish Co. in Sewickley, 
Pa., presented an interesting his- 
toric resume concerning such fac- 
development, application 
methods, curing, synthetics, 
alkyds, silicones, polyester resins 
and solventless epoxy systems. In 
so doing, he showed how varnish 
provides mechanical strength to 
hold windings in place, physical pro- 
tection against moisture and con- 
taminants, a medium for heat dis- 
sipation and a barrier for dielectric 
action. 

Another interesting discussion of 
Materials informed delegates as to 
What’s Ahead for Insulation. In de- 
veloping this topic, Graham L. 
Moses, manager for services engi- 
neering in the large rotating 
apparatus department of the West- 
inghouse Corp., stated that insula- 
tion is as important to the reliabil- 
ity of a motor as magnetic circuits, 
conductors and mechanical support- 
ing structures. Insulation, he con- 
tinued, is more than just a ma- 
terial. It has form and character; 
must support and separate conduc- 
tors; must provide mechanical 
stability and may exist in the form 
of gases, liquids, solids or combina- 
tions thereof. 

Looking to the future, he pre- 
dicted that a major break-through 
in insulation development and re- 
search had occurred with the crea- 
tion of the co-polymer solventless 
resinous system of bonding and im- 
pregnation, He also predicted that 


tors as 


uses, 
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NEWLY-ELECTED PRESIDENT of the 
National Industrial Service Association is 
Paul M. Sievert of Chicag 

future insulations will occupy less 
space, will possess higher thermal 
endurance and will provide higher 
electrical strength. With this 
should come improved mechanical 
properties, toughness and “wind- 
ability”, permitting the develop- 
ment of smaller, more compact and 
more economical machines with 
greater reliability. 

At the second general meeting of 
the convention, four interesting 
presentations were made. In the 
first of these, William S. Giles, Giles 
Armature and Electric Works, 
Marion, Ill., discussed “The Best 
Ways to Strip and Clean a Motor”. 
He covered a suggested procedure 
for preparing a motor for rewind- 
ing. After extensive checking of a 
motor to be repaired—including 
ground and _ continuity checks, 
check of bearings, visual check of 
dismantled parts—the motor is 
ready for stripping. “Assuming 
that winding data is available, the 
stator is taken to coil clipper and 
one end of coils is clipped. If stator 
is too large for coil clipper, an air 
hammer and chisel is used. Should 
the winding data not be available, 
only part of the ends should be 
clipped, leaving sufficient coils in- 
tact to take data. In 
order to preserve the appearance of 
the nameplates, they should be re 
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UNBREAKABLE VINYL 
— can’t crack, chip, or break. 


MOLDED-IN CONSTRUCTION 
— blades, contacts, terminals 
locked in... nothing can wobble, 
work loose, or fall out. 


DEAD FRONT CAPS 
—back-wired for greater safety 
No fiber washers to fuss with 
or lose 


ONE-PIECE CONNECTORS S 
— no eyelets or rivets. t 
Double-wipe contacts per- “> 
manently anchored in vinyl . 
bodies. ( 


RIGHT FOR EVERY JOB 
— unbreakable viny! resists 
acid, oil, grease . . . can’t 
break under roughest use. 


MS 


ONLY 


PVC ROYALOK’ 
OFFERS SO MUCH! 


stou ost clean, sate wiring every PVC ROYALOK is a full line of 2-, 3-, and 


time. Handy fact-tag with eac 4-wire interlocking caps and connectors, 10 
device shows simple, easy 


waing. and 20 amp., which, because of their unique, 
unbreakable vinyl molded-in construction, set new standards for 
durability, safety and speed of wiring. See for yourself . . . order 
from your wholesaler or write on company 


letterhead for a free sample and catalog. 
Please give wholesaler’s name. RO 
ROYAL ELECTRIC CORPORATION y 


an associate of International Telephone and Telegraph Corporation 


PAWTUCKET + RHODE ISLAND & 


an ASBOCIATE OF 


moved before burning off wind- 
ings.” 

Walter Brush of Electric Motor 
Service, Birmingham, Ala. deliv- 
ered an illustrated presentation on 
“How the NISA Standard Account- 
ing System Has Helped Me To 
Learn My True Profit Picture.” 
Using movies and still slides, he 
developed the complete method of 
accounting as it relates to opera- 
tions in his shop. A minimum of 
careful paper work is associated 
with work flow through any part of 
the shop. Material and labor costs 
are accurately assigned to all phases 
of work, assuring effective cost con- 
trol of all types of work. 

In another illustrated presenta- 
tion—color slides—E. C. W. John- 
son and Albert Whisenand of 
Scherer Electric Co., Indianapolis, 
Ind., discussed the advantages of 
various types of equipment layouts 
as used in their own shop. A series 
of before-and-after slides demon- 
strated the value of efficient use of 
floor space by careful layout of ma- 
chines and equipment. Layout must 
be carefully related to work flow 
through each section of the shop, 
assuring minimum time of work in 
transit from one work step to the 
next. And this layout must take 
into account the shape of the floor 
plan to provide plenty of free floor 
space in areas of heavy traffic. 
Blocking and congestion can quickly 
run up labor costs on shop work, 
in addition to presenting hazards 
to personnel and equipment. 

Effective lighting as a major fac- 
tor in quality motor repair work 
was also brought out during this 
presentation. Inasmuch as this shop 
was a single-floor building, much 
use was made of sky-lights stra- 
tegically placed to provide high day- 
light intensities where detailed 
work was performed and on many 
machine tools where excellent visi- 
bility represents an _ important 
safety factor for operators. And 
artificial lighting in many shop 
areas is greatly supplemented by 
spill light from the several skvy- 
lights. 

John Arthur of Arthur Industrial 
Advertising Agency, New Orleans, 
La., discussed the role of advertis- 
ing in modern business operations. 
He used a number of visual aids to 
emphasize his argument and played 
recorded commercials to drive home 
particular points. 


Emphasis on Management 
The third part of the conference 


theme, Management, was empha- 
sized by James A. Phares, South- 
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Safest 
switches 
known 


—in every size from 30 
to 1200 amps 


Large or small, BullDog Clampmatic® 
Vacu-Break® Safety Switches provide 
maximum protection . . . meet most 
every switching need. They provide 
added safety because of these two 
exclusives: The unique Clampmatic 
spring increases the pressure against 
contact jaws . . . assures clamp-tight 
connections . . . faster break . . . really 
safe operation. Vacu-Break action snuffs 
arcs immediately . . . reduces pitting 
and burning of contacts for long, 
trouble-free switch life. 


BullDog’s “Big Three”’ safety switches, 
the ‘“‘Master’’, “Junior” and “Rain- 
tight’’, assure positive switching for 
every application. For this added safety, 
see your electrical distributor or 
BullDog field engineer for complete 
details, or write BullDog direct. ¢ serco 





VACU-BREAK HEAD 


CLAMPMATIC SPRING 


MOVABLE CONTACT SLUG 


CENTER INSULATING BARRIER 


STATIONARY LOAD SIDE JAW 


STATIONARY LINE SIDE JAW 











CLAMPMATIC VACU-BREAK — BullDog’s 
unique Clampmatic spring clamps the contact 
slug between the line and load jaws. Constant 
pressure permits cool operating contacts. As 
the switch moves to “‘off’’, the spring acceler- 
ates the break. Vacu-Break action snuffs arcs 
immediately ...minimizes damage to contacts. 


© DOU*. 


BullDog Electric Products Company, Division of I-T-E Circuit Breaker Company 
Detroit 32, Mich BullDog Export Division: 13 East 40th St., New York 16, N Y 
In Canada; BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, Ont 


HEAT BETTER ELECTRICALLY 





By Saving Minutes, You Save Hours 


_ 
...WITH THE GREEWLEE HYDRAULIC 
KNOCKOUT PUNCH DRIVER 














You make smooth holes for up to 5-in. conduit in seconds with the Green- 


teEE No. 7646A Hydraulic Knockout Punch Driver and the valuable 


minutes you save on every hole quickly add up to hours! This small and 
handy, yet extremely powerful, driver operates a/] GreenteE Knockout 
Punches and is recommended for cutting entirely new openings in metal 


through 10 gauge. A few easy strokes of the handle, and the slug drops 


loose in the die! Ask your distributor for this timesaving drive use 


with your present GREENLEE punches—or the handy sets, including punches, 


shown below: 


- 
C0610 toa 


Set No. 7310, with punches 
for Y2"—4” conduit 


~ . = 
COOL tee 
Set No. 7306, with punches 
for Ya"—2” conduit 


~ 00010 ia 


No. 7646A Hydraulic Knockout 
Punch Driver 








Set No. 7304 
—4 punches for 
2'4"—4" conduit 
Knockout Punch No. 743 
is available for 
5” conduit 


WRITE for illustrated bulletin 
giving full details and prices. 


z= 
GREENLEE 


GREENLEE TOOL CO., 1746 COLUMBIA AVENUE, ROCKFORD, ILLINOIS, U.S.A. 


H. C. BLENKHORN, newly-elected 
president of NISA, is president and 
eral manager of Blenkhorn & Sawle 
St. Catharines, Ont 


west Electric Co., Oklahoma City, 
Okla., who discussed The Invest- 
ment in Good Equipment; by Wil- 
liam M. Hankins, Jr., president, 
The Fred W. Kiemle Co. and Bunt- 
ing Brass & Bronze Co., Toledo, 
Ohio, who told delegates What I 
Saw as a Newcomer to Motor Man- 
agement; by Carl L. Christiansen, 
sales manager, Dow Corning Corp., 
New York, N. Y., who analysed The 
Importance of Profits to Motor 
Shop Prestige, and by Earle L. 
Rauber, vice president and director 
of research, Federal Reserve Bank 
of Atlanta, who spoke on Economic 
Conditions that Affect the Motor 
Shop Industry. 

In this presentation, Mr. Phares 
stated that shop owners have obli- 
gations to their employees to pro- 
vide good equipment in a safe, 
pleasant place to work, and that bet- 
ter equipment in turn results in bet- 
ter work, more work per hour, more 
customer confidence and _ satisfac- 
tion, more new customers and a 
more complete service organization 
in general. 

As a newcomer to the motor- 
repair industry, Mr. Hankins stated 
that an efficient shop should (1) 
properly identify its operations, 
(2) thoroughly analyze the market, 
its key personnel and the shop’s 
ability to serve accounts, (3) 
develop a long-range plan for im- 
provement and expansion, (4) prop- 
erly use key personnel, (5) con- 
tinue to train sales personnel, (6) 
keep abreast of financial matters in 
all its forms, (7) enlarge its top- 
management team, (8) improve 
both internal and external commu- 
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MEARS 


LOW VOLTAGE 


AIR CIRCUIT 
BREAKERS 


A circuit breaker must be 100% dependable 
(or it is 100% worthless) 


The dependability of a circuit breaker is at the record. On both counts Mears invites 


Mears circuit breaker features 


Both electrical and manual operation 
something unique. It is built to handle a the most searching inquiry. Many exclusive Low operating temperature 
. : : Sintered silver contacts 
crisis that may never occur. Unable to flex design features provide an exceptional mar- Shock proof 
Vertical plane design 
‘ 2 Dustproof 
in a state of inactive readiness for years on circuit breaker has ever failed, even after Operating torque with 300% safety 
margin 
Light tripping action 
There are two ways to check a circuit cement mills or the corrosive fumes of chem- Low maintenance 

: , ‘a > Extra wide range of ratings (can be 
breaker’s dependability. One is to assess ical plants. sized to job 
its mechanical design in the light of an It will pay you to learn more about Mears -_- oe Coast breaker manufacturer 

as etliver 

engineer's basic knowledge of electromotive low voltage air circuit breakers. Up to 75,000 Amp interrupting capacity 


its muscles regularly, its function is to rest gin of safety. As for the record—no Mears 


end. If it fails once it is a total failure. years of suffusion in the abrasive dust of 


and mechanical forces. Another is to look 


Send today for catalog and 
test information 


Garnett Young and Co., 
390 4th St., San Francisco, 
Calif 


Slaybaugh-Thompson Co., 
100 W. 13th Ave., Denver 


AIR CIRCUIT BREAKERS ‘ate and Co.. 3911 Oak 


Ww Dallas 19, Tex 
The Chas. L. Ward Co., 
3122 s 


1 Roanoke Rd., Kan 
City 8, M 
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WHITNEY BLAKE 
HIGH QUALITY... 


STATION 
CONTROL 
CABLES 


RH-RW Rubber Insulation 
Neoprene Jacket 


Polyethylene Insulation 
PVC Jacket 


PVC Insulation 
PVC Jacket 


Because Whitney Blake specializes in 

the manufacture of high quality wire and 
cables you will dbtain long, efficient 
service from Whitney Blake Station 


Control Cables. 


Rubber insulated and PVC insulated 
types are rated at 600 volts; polyethylene 
insulated types at 1000 volts. All are 
manufactured to IPCEA Specification 
S-19-81. They are designed for aerial, 


duct or direct burial installation. 


Whitney Blake Station Control Cables 
can be supplied to your specification or 
designed for your application. Write 

for information on special constructions or 


for complete deta on standard types. 


WELL BUILT WIRES SINCE 1899 








WHITNEY BLAKE COMPANY 





NEW HAVEN 14, CONNECTICUT 


nications, and (10) look for oppor- 
tunities to put the Golden Rule into 
daily business relationships. 

Relating Profits and Prestige, 
Mr. Christiansen mentioned that a 
service shop should be operated as 
a business rather than as a mere 
shop; that today people do not buy 
but are sold, and that a shop’s only 
real product is service. With many 
clear illustrations he stressed the 
points that the good manager 
should sell better service rather 
than cutting prices; he should get 
out and see customers rather than 
rely upon mail-order and telephone 
contacts; he should be on the offen- 
sive rather than defensive, and he 
should strive to operate the best 
shop in the area rather than be con- 
tent with providing merely ade- 
quate service. 

In reviewing the current eco- 
nomic situation, Earle Rauber men- 
tioned that although many markets 
and manufacturing volumes and 
profits were lower this year than 
last, electric power output was still 
on a slight increase, as were gen- 
eral wholesale prices. The figures, 
he stated, showed that although the 
present recession was of consider- 
able dimensions, it was by no means 
catastrophic in magnitude. Our 
economy, he continued, is a buying 
and selling economy, and the wheels 
of industry turn in proportion to 
the rate at which business spends 
for new plans and equipment; peo- 
ple spend for consumer goods; busi- 
ness spends for inventories, and 
government spends for a range of 
programs as vast as the com- 
bined imagination of Congressional 
leaders. 


Discussion Groups 


Discussion groups covered insula- 
tion, small motors, large motors, 
transformers, methods and manage- 
ment. At the several discussion 
groups on motors, a wide range of 
technical details were covered on 
servicing, repair and rewinding of 
all types of ac and de motors. The 
insulation group discussed the many 
new types of insulations available 
today, analyzing application and in- 
stallation problems in everyday 
practice. 

At the discussion session on 
transformers, many problems were 
discussed and methods were de- 
scribed. Highlights of this session 
were as follows: 

1. There is a definite trend in ap- 
plication toward the use of trans- 
formers with as low internal im- 
pedance as possible. This came 
about as a result of the trend to- 
ward overload operation of trans- 
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CIRCLE F GROUNDING DEVICES 


You can’t buy better--why pay more? 





Complete line of 
3-Wire Grounding Devices 
for Residential and Industrial 
Applications. 


e Duplex Receptacles 
e Single Receptacles 
e Bakelite Caps 
e Armored Caps 
e Dryer and Power Receptacles 
e Dryer and Power Cord Sets 
e Range and Power Receptacles 
e Range and Power Cord Sets 


\ ~~ . Your wholesaler has a complete 
SPECIFICATION a f 


range of sizes, types and capat- 


GRADE ‘ Pauw to meet your needs. 

















Circle F Grounding Devices give you everything you want — and save you money, too! 


Figure it yourself! Circle F’s complete line of grounding 
devices give you fast, easy installation, trouble-free And Circle F Grounding Devices are available at 


service, rugged construction at low cost. Precision Electrical Wholesalers everywhere for quick pick-up 
engineering and quality-controlled production are your or delivery. 


guarantees of customer satisfaction and no call-backs. 


Any way you figure it...it pays to use high quality, 
low cost-Circle F guaranteed wiring devices. 


Next time you order grounding devices ...say CIRCLE F and profit. 


Circle F Mfg. Co. 


TRENTON 4, NEW JERSEY 
In Canada: Verd-A-Ray Electric Products Ltd., Montreal 9 


For your wire requirements: Eastern Insulated Wire Corp. A Subsidiary 
Box 591, Trenton, N. J. 


<u 


waT 


‘on . 
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perfect threads 7 


work faster and easier 


BLACKHAWK EMT FITTINGS have 
full, true, perfect threads for ease and 
speed of installation. Bodies of heavy steel 
— cadmium and zinc finished to eliminate 
corrosion on the unit itself. Blackhawk’'s 
new EMT fittings are rain tight. Quality 
controlled at every phase of the manufac- 
turing. In demand for electrical jobs large 


and small because they're easy to use. 


Blackhawk’s new EMT fittings are a prod- 
uct of continuing Blackhawk research and 
automated methods of manufacture. Order 
a stock today to meet the demand for 
these quality made, EMT fittings. A com- 
plete range of sizes is now available. 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 


Sherman Solderless SS Type 
“All-Around” lugs are made 
in six sizes — #14 to 1000 
MCM, Large contact surface for 
maximum conductivity. Open 
end barrel assures proper cable 
installation. Low silhouette — 
easy to install in tight places. 
Precision made and corrosion 


resistant. 


Sherman — Known for quality 
since 1895. 


B. SHERMAN 
MANUFACTURING CO. 


BATTLE CREEK, MICHIGAN 


Lower impedance trans- 
formers can provide the same 
amount of overload capacity as 
transformers of higher impedance 
without the severe drop in line 
voltage which results when the lat- 
ter type are operated overloaded. 
This drop is very objectionable 
where the transformer supplies ap- 
pliances and devices (TV, for in- 
stance) which are sensitive to low 
voltage. Of course, these lower im- 
pedance transformers can represent 
a handicap when providing protec- 
tion against short-circuit fault cur- 
rents. Such a transformer has a low 
limiting effect on short circuit cur- 
rent delivered into a fault on its 
secondary side. Rating of interrupt- 
ing capacities, accordingly, have to 
be higher. But an even more serious 
problem is the effect of fault cur- 
rent on the transformer itself. 
Many such units can handle up to 
25 times normal current but not 50 
times normal. 

2. Due to use of modern steel 
laminations, transformers have 
much more capacity per pound of 
core material than they did years 
ago. The capacity per pound has 
been increasing steadily through 
the years up to today’s cold-rolled 
oriented steel. 

A lively, overtime 
marked the management 
The whole gamut of business and 
operating problems was covered in 
this study group. Subjects included: 
shop organization, personnel selec- 
tion, inventory control systems, job 
cost system, overhead and cost con- 
trol, collections and credit, em- 
ployer-employee relations. 

Pro and con arguments were 
made for application of different 
overhead rates to each operating 
department. Detailed discussion of 


formers. 


discussion 


session. 


PRACTICAL SHOP ideas are the forte 
of Fred N. Selby, Lansing Electric Motors’ 
partner in charge of 
ment repairs at Lansing 


motor and equip- 
Mich Many 
production equipment items in the shop 
are the products of his fertile imagina 
tion 
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allocation of service charges to vari- 
ous operating departments showed 
the need for cost control to be re- 
lated to the size of the shop. Size 
of shop was also the important fac- 
tor in determining “fringe benefits” 
to employees. 

On the subject of labor relations, 
several interesting points were dis- 
cussed. The importance of keeping 
employees infurmed on company or- 
ganization was firmly stressed. A 
good employee communication sys- 
tem is essential, particularly in 
large shops. It was also felt that an 
established procedure on _ setting 
salaries and wages is an element of 
effective shop management. And 
training programs, safety  pro- 
grams and incentive plans are well 
worth the time and effort expended 
on them by shop management. 


Shop Ideas Recognized 


In the annual Ideas Contest, 
Stanley Newhard of Kirby Risk 
Electric Motors, Inc., Lafayette, In- 
diana, won a $100 first prize in the 
Management Division for his de- 
scription of how his company has 
coordinated the numbering of its 
job tags with numbers on the stor- 
age shelves in its shop, so that the 
last digit of the tag provides a 
ready reference to the location of 
the motor in question. A similar 
prize in the Shop Division went to 
Robert F. Janes, MQN Electric Mo- 
tor Service, Mentor, Ohio, for a re- 
designed oil burner transformer 
which, when connected to a 100-w 
lamp, a_ single-pole’ single-throw 
switch, and equipped with two high- 
voltage test leads and alligator 
clips, enables the operator to detect 
short and open circuits as well as 
other faults. 

Second-place prizes in the 
amounts of $75 went to Alex C. 
Shovan, Jr., Industrial Electric 
Service Co., Hawthorne, N. J., for 
the technical library his firm has 
acquired for employee reference; 
and to Wilson G. Dunn, Jr., Electric 
Motor and Repair Co., Richmond, 
Va., for a rig to belt down motors 
and generators. 

A single-operation one-form sys- 
tem for invoicing electrical repairs 
won a $50 third prize in the Man- 
agement Division for Electric Mo- 
tor Service, Inc., Birmingham, 
Ala.; while a similar award in the 
Shop Division went to Fred Bink- 
ley, Tennessee Electric Motor Serv- 
ice, Nashville, Tenn., for his devel- 
opment of an aid in insulating mo- 
tors with epoxy insulations. 

Fourth-place prizes in amounts 
of $25 were won by Allen Roberts, 
Stultz Electric Works, Westbrook, 


NOW ‘ane THE By \steRs OUT 


OF FISH-TAPE WINDING WITH... 


THIS SC 


ENGAGES 


TAPE-MATE 


THE PERFECT “MATE” FOR FISH TAPE REELS! 


TAPE-MATE is a new re-winding attach- 
ment that fastens securely to reel . .. Wrap- 
around design keeps hands in complete con- 
trol — there's no need to ever touch tape 
during winding. TAPE-MATE winds tape fast 
with an easy, sliding action (you can put 100’ 
of tape back on reel in less than 5 minutes) 
... Tape coming off reel is safe—Keeper slot 
prevents ‘'springing.’' Steel "dog" or guide 
presses tape into reel in uniform layers! 


EVERY ELECTRICIAN SHOULD HAVE 
ONE — "Hi" TAPE-MATE modernizes all 
your present reels . . . protects your hands 
and eliminates kinks and broken tape. 


TAPE-MATE comes in 2 sizes . . . fits all 
Holub and other 8!/,” and 12” dia. round fish 
tape reels containing !/,” flat fish tape. AND 
IT COSTS SO LITTLE . . . ONLY $2.75! 





Here's the complete unit... 
TAPE-MATE comes in two sections. 


Place sections over reel, insert 4 screws 
and tighten. That's all you do! TAPE- 
MATE can't come off .. . no moving 
parts to repair or replace. 


“Hi" FISH TAPE REELS have offset 


_ seam, no sharp edges, hold tape se- 


"DOG" curely, contain the highest quality fish 


tape made! Five sizes fit TAPE-MATES. 


NEW! Deluxe chrome plated "Hi" FISH 
TAPE REEL with TAPE-MATE attached 


—2 sizes! 











OTHER "'H 
QUALITY PRODUCTS 


MAIL TODAY FOR 1958 "Hi" CATALOG 


Wire Connectors & ""LOK-IT"’ NAME 


Wrench 

Plastic Screw Anchors 

Kits 

Lead Anchor Kits 

Conduit ''Snap-Straps"’ 
AND MANY MORE! 





and FIRM 





STREET 





CITY 











HOLUB INDUSTRIES, Inc. 
442 ELM STREET * SYCAMORE, ILLINOIS 
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Manarch offer 
COOLING FI 


LARGE KNIFE-BLADE 
TYPE “CK” FUSE 


Provides for P 
CORNY HONE FASTER 
UNIFORM 


SHORT CIRCUIT 
PROTECTION 


Sold thru distributors everywhere 


Get the facts 
SEND FOR NEW 


DESCRIPTIVE CATALOG 
Form 48 Pmanarcht 


Manarch 


ELECTRIC CORPORATION 


Jamestown, New York 


Industrial Transformers 
For Every Application 


Hill Transformer Co., Inc. is a quick, reliable source of industrial 
transformers of highest quality— Wide variety of design; long or 
short production runs; designed to meet your special requirements. 

Power and distribution transformers—Oil Filled, Askarel, Dry 


Types—available through 5000 KVA. All manufactured to NEMA and 
ASA standards. 


1030 Washington Street 
Hill Transformer Co., Inc. go) carlos « California 


or ° 

PLEASANT RETREAT from conventional 
office atmosphere is this conference room 
with home-like decor at Grand. Rapids 
Industrial Electric Company’s head- 
quarters in Grand Rapids, Mich. Invest- 
ment has been returned many times 
over in better customer relations, presi- 
dent H. D. Jeffries reports 


Maine, for his method of using a 
knife to remove square edges of 
wedges; and by Jack Ford, Stan- 
dard Electric Motor Repair, Linden, 
N. J., for his daily-service-cali log- 
book. 

Seventy-nine entries were sub- 
mitted for the contest by shops 
from every region of the U. S. and 
Canada. Prizes were judged on a 
system of points; originality count- 
ing 20 points, adaptability 20, 
preparation 10, simplicity of con- 
struction 5, and “exhibit ability” 3. 

Entries were judged last month 
at the NISA headquarters in St. 
Louis by Alex A. Shovan, contest 
chairman, of Industrial Electric 
Service Co., Hawthorne, N. J.; H. 
Edward Grant, Tennessee Electric 
Motor Service, Nashville, Tenn.; 
Thomas M. Paul, Paul Electric Co., 
Sioux City, lowa; and Jack G. Pers- 
son, Electric Apparatus & Repair, 
Philadelphia. A display of the en- 
tries was a popular convention at- 
traction. 


New Officers Elected 


Coincident with the election of 
Paul Sievert as national president 
for the coming year, H. C. Blenk- 
horn, president of Blenkhorn & 
Sawle, Ltd., St. Catharines, On- 
tario, Canada, was elected vice- 
president; J. Arthur Turner, Jr., of 
Tampa Armature Works, Tampa, 
Florida, was chosen secretary, and 
Carl L. Lundberg, Cascade Machin- 
ery Works, Seattle, Washington, 
was selected as incoming treasurer. 

At the annual business luncheon, 
Joe Harrington, completing his first 
full year as NISA’s executive vice- 
president, gave a brief review of 
the Association’s service and steady 
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growth, stating that NISA mem- 
bership now is 1664; that a poten- 
tial list of around 500 shops would 
be contacted shortly in a concen- 
trated membership effort; and that 
next year’s convention would be 
held in the Queen Elizabeth Hotel 
in Montreal, May 17-20. 

Responsible for the success of the 
meeting were such New Orleans 
personalities as S. J. Stewart, gen- 
eral chairman; co-chairman Charles 
W. Hiers, New Orleans Armature 
Works; Edward K. Richardson, In- 
dustrial Electric, Inc., arrange- 
ments; Barney V. Oufnac, Advance 
Electric, Inc., exhibits; William A. 
Dreis, transportation; Aneblo Dal- 
locchio, Standard Electric Motor 
Service, shop tours and, responsible 
for the women’s program, co-chair- 
men Mrs. Leonce Bonnecaze, Mrs. 
Margaret S. Johnson and Mrs. 
Harry Mentrup. This local nucleus 
was aided materially by members of 
NISA’s headquarter’s st2ff; execu- 
tive v-p Joseph M. Harrington, re- 
tiring consultant Fred B. Wipper- 
man, staff engineer C. H. Lankford, 
office manager Marion H. Wassell 
and NISA News editor H. B. Barks. 

Serving as chairmen for the three 
morning technical sessions were 
William J. Wheeler, New York City, 
who also served as NISA’s national 
president in 1937-8; Charles 
French, St. Louis, NISA’s president 
in 43-4, and Howard (Ed) Grant, 
Nashville, president in 1950-1. Gen- 
eral sessions chairman for the 2nd 
and 3rd day were Edward K. Rich- 
ardson and Charles W. Hiers of 
New Orleans. 


NALMCO Holds 
Annual Conference 


The National Association of 
Lighting Maintenance Contractors 
held their fifth annual conference 
recently in Cleveland, Ohio. It was 
a three-day affair, held at the Hotel 
Statler on April 28, 29, 30, and was 
devoted to business and 
talks by various Association mem- 
bers and leaders from other related 
industries. 

Business were chair- 
manned by Glen Shatola, Lighting 
Service Co., Milwaukee, NALMCO 
President. These included such sub- 
jects as financial report, report of 
Membership Committee, voting on 
new members, report of Nominat- 
ing Committee and nominations for 
officers for the fiscal 1958-59 year, 
report on Plant Maintenance Show 
(Chicago—1958) booth, report of 
National Accounts Committee, 
round table discussion of Forms 


sessions 


sessions 
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SIGN SERVICE SWITCH 





EASIEST 
FASTEST 
MOST ECONOMICAL 
CONTROL FOR 
POSTER LIGHTING 


SERVICE AND TIME SWITCH 


. . pre-wired in ONE raintight enclosure 


Check tate 








Astronomic or Plain-Dial Time Switches with or without mech- 
anism for keeping time during power failures 


Quick, easy, economical installation... lug terminals for line 
and load connections accommodate up to +6 stranded 
wire without bends. Time switch and disconnect are 


pre-wired 


Fuses for over-current protection easily changed to meet 
actual load conditions and local codes 


STANDARD DISCOUNTS APPLY... 


SEE YOUR SIGN SUPPLY OR ELECTRICAL WHOLESALER NOW 


TOR K 


TIME CONTROLS, Inc. 
MOUNT VERNON, NEW YORK 


in Canada: 
DOMINION ELECTRIC 
MANUFACTURING CO. 
TORONTO, ONTARIO 
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DRILL CONCRETE 
in SECONDS 


Not Minutes Not Hours 


The Penndrill Model "E” is a complete drilling unit, easily operated by one 
man and drills holes from | to 14 inches in diameter up to 19 inches deep. 


Requires no set up time and presents no problems for drilling holes close io 
walls or in corners—-one man can carry it up stairs. 


Using diamond bits, it drills neat, clean holes vertically, horizontally or at any 
angle in concrete, asphalt, marble, granite, including any pipe, conduit, steel, 
etc. that might be encountered in the drilling. 


- - < 
PETROLEUM INDUSTRY electrical main- 
PENNSYLVANIA DRILLING COMPANY tenance practices and problems was 


M Drill Divisi subject of this panel at recent meeting 
wy oe abeenee of Southern Section, Electrical Mainte- 


1021 Banksville Road, Pittsburgh 16, Pa. , nance Engineers of Chicago. Panel ex- 
perts were: (L to R) George Mills, 
ass't. general foreman, electrical depart- 
ment; J. W. Windhurst, staff engineer; 
J. C. Howard, ass’t chief engineer; W. L. 
Moser, staff engineer—all of Standard Oil 
Company of Indiana; and E. E. Hoyle, 
electrical engineer, Sinclair Refining Com- 
pany 


and Reports, reports of Sales and 

Advertising Committees, election of 

officers, formation of new com- 

mittees, selection of committee 

Complete catalogue chairmen for the coming fiscal 

on request year, and report on Standing Com- 

mittee meetings by Committee 
chairmen and members. 

Other features of the conference 
included talks by visiting guests, 
a banquet and dance with entertain- 
ment held in the Terrace Room of 
the Statler, and a visit to Nela Park 
and the General Electric Lighting 
Institute, participated in by all 
members and their wives and 
guests, as guests of the General 
Electric Company Lamp Depart- 
ment. 

D. R. Thomas of the Westing- 
; house Lamp Division discussed new 
with lamp developments by his Company, 

, ot and the importance of adequate 
UNIPAK CAPACITORS lighting maintenance to insure 

maximum light at a minimum of 
Sprague’s complete selection of cost. He predicted a high growth 
Unipak Capacitors in sizes from 4 to rate for the new super high output 
15 KVAR makes it easy to install (SHO) fluorescent lamps, and 
the right rating at the right spot... pointed out the need for proper 
at the motor! Each is completely ventilation of luminaires using 
self-contained . . . requires no additional these lamps to insure trouble-free 

' tts 2 operation of the ballasts, and max- 
switches or fuses. Unique Sprague unit . : 

3 ; , imum light output. He _ recom- 
cell construction gives you maximum 


hiebiliey. 1 : mended group relamping, and de- 
The mark of SET, NG term trouble-free vertenes scribed how this can be done for 
Write for complete information in 


the benefit of the customer as well 
Bulletin PF-1150, available free on as of the maintenance contractor, 
request to Industrial Capacitor Division, and presented a 12-minute strip 
Sprague Electric Company, slide film in support of a group 
333 Marshall Street, North Adams, relamping program. 

SiPundomente Massachusetts. Representatives of the General 
a re Electric Company Lamp Depart- 


correct power factor at the load 
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ment, consisting of J. H. Mattoon, 
Ed Thermak, and Richard Lund- 
gren, presented a program covering 
various problems in the field of con- 
tract lighting maintenance. These 
included group relamping proce- 
dures and costs, new lamp develop- 
ments, and the many problems 
faced in organizing and operating 
a lighting maintenance service. A 
newly developed booklet telling how 
to organize and operate a lighting 
maintenance service, and outlining 
methods of promoting and selling 
such a service, was distributed, and 
the various ideas discussed in some 
detail. 

Sylvania Electric Products Ince. 
was represented by L. Pleasants and 
R. E. Smart. New lamp develop- 
ments were discussed briefly, and 
other lighting maintenance prob- 
lems as faced by lighting mainte- 
nance companies were also covered. 
Some national statistics covering 
lamp purchase practices by small 
industrial firms were also shown 
by means of slide charts and tables, 
which evoked considerable discus- 
sion. Mr. Pleasants pointed out the 
need for increased activity in the 
field of lighting maintenance serv- 
ices in every community across the 
nation, to keep pace with the tre- 
mendous growth and progress in 
lighting application. 

Forms, reports and office pro- 
cedures currently in use in the 
lighting maintenance service busi- 
ness were reported on in a round 
table discussion led by NALMCO 
member Elmo Irwin, Lighting 
Services, Inc., St. Louis, Mo. 

Another presentation by a 
NALMCO member which was of 
popular interest to all was a 12- 
minute &8-mm movie by Malger 
Gray, Fluorescent Service Corp., 


ka 

= | 
AT NISA Northeastern Conference in 
Hartford, Conn., from left: George 
Treiber of John C. Dolph Co., Monmouth 
Junction, N. J.; Charles S. Dell of Brown- 
ell Distributors, Cambridge, Mass. and 
John P. Lynch of Lynch Electric, Wren- 
tham, Mass 


WHY WASTE HALF A DAY? 


Tt BARTH 


CABLE PULLER 


sets up in 10 minutes 
to pull any wire job! 


/ 


That’s because the Barth Cable Puller was designed by 
experienced men on the job. 

The easy-to-use accessories with every Barth Cable Puller 
enables the man on the job to make most set ups in a matter 
of minutes instead of wasting costly man-hours on old fashion 
winch or tackle rigs. 

Compactness, light weight, and rugged power to spare 
makes wire pulling, even in cramped spaces, easy with the 
Barth Cable Puller. 

Modernize and Save ... you can bid lower and take more 
jobs with a Barth Cable Puller. 


THE BARTH CORPORATION 12664 BROOKPARK ROAD — CLEVELAND 30, OHIO 


Please send the complete Cable Puller Data Folder 








ciTY 


| 
| 
| 
| 
| NAME YOUR COMPANY 
| 
| 
| 
l 
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Put the POWER PUNCH back 
in YOUT Blacks Decker tools 


with 
GENUINE 
FACTORY AT NISA Northeastern Conference in 
BRANCH acting Brg Seen pes Fer 
SERVICE i tae ne as ee Mee 
*% Free Tool Inspection eg Ati Par sod 9 


% Standard B&D Guarantee Tampa, Fla., in which he showed 

a new type of washing machine de- 

veloped by him to speed up and cut 

teak Under || Yellow Pages for address of costs of washing and cleaning all 

wwVellowPoves'| our nearest FACTORY SERVICE types of louvers, lenses, industrial 

BRANCH. Or write direct for reflectors and diffusers, including 

oddress of necrest branch to: corrugated vinyl and molded plastic 

THE BLACK & DECKER MFG. CO., Dept, $3106, Towson 4, Md. materials. The movie showed the 


machine in use, cleaning these vari- 
ous materials, and its showing was 
& B accompanied by a running com- 


QUALITY ELECTRIC TOOLS mentary by Mr. Gray. ; 
The conference concluded with 


an afternoon program sponsored 
by the Lamp Department of the 
General Electric Company, which 
included a visit to the General 
Electric Lighting Institute, and 
short talks and demonstrations cov- 
ering a wide range of topics: Light- 
ing the Home; School and Office 
i n t ercom Lighting; Lighting for Merchan- 
¥ dising; Lighting for Production; 
, and the showing of two films— 
“How to Make a Lamp Bulb”, and 

an industrial slide film. 
New NALMCO officers selected 
for the next fiscal year (beginning 
May 1, 1958) were: President— 
he ' Glen Shatola, Lighting Service Co., 
A Milwaukee, Wis.; Secretary—Rob- 
al NEW « way to cut communication costs! ert E. Watson,. The Fluorescent 
Maintenance Co., Denver, Colo.; 
Treasurer — Herbert Mendelsohn, 
Sun Ray Lighting Corp., Kansas 
City, Mo.; Regional Vice Presi- 
Generous with its services, but miserlyabout and make Kellogg Dial 9 a profitable part of dents—Western Region, Gerald Jo- 
spending money... Kellogg’s Dial 9 Inter- —_ your plans: low initial cost . . . reduces need seph, Lighting Maintenance Co., 
com is designed for small businesses and _ for rental equipment . . . completely bypasses Albuquerque, N. M.; Midwestern 
medium size organizations. For pennies a switchboard and operator .. . leaves outside Region, Elmo Irwin. L ighting S erv- 

day, Kellogg's budget-minded intercom lines free for doing business .. . Kellogg's : 

brings up to nine persons or departments exclusive warranty. Write for facts from your ices Inc., St. Louis, Mo.; Central 
within touch instantly. Consider these points Kellogg engineering consultant. Region, Edward I. Creed, C&S§ 


; Lighting Maintenance Co., Cleve- 
Where larger systems are required, ask for facts land; Eastern Region, Barney Roth 
on Kellogg Select-O-Phone, KMG or K1Af einedomee” Se Seer ae 
Barney Roth Co., Philadelphia, Pa.; 

KELLOGG tcp Mein aye | co. and Southern Region, Walter C. 
\-so sahegmanens pone pa aphogc Fink, Jr., Senior Fluorescent, Inc., 

, . : j : & Atlanta, Ga. The next annual con- 

ference will be held in Denver, Colo. 


Look under ‘Tools-Electric” in 


A Division of International Telephone and Telegraph Corp. 
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FRANK STETKA, recently appointed 
Field Engineer for the National Fire Pro- 
tective Association, is firmly adjusted to 
his Chicag ffice. He is pictured here 
catching-up”’ with me of the heavy 
correspondence his new position requires. 
Secretary is Mrs. Cecilia Wolfe. 


Chicago Adopts 
Certified Lighting 
Program 


The Chicago Lighting Institute 
has initiated a Certified Lighting 
program for the Chicago area and 
surrounding counties, and has made 
formal application to the National 
Lighting Bureau for authorization 
to operate the certification program 
in that area. The primary objective 
is to stimulate the sale and instal- 
lation of better commercial and in- 
dustrial lighting installations in the 
area. 

The new program will embrace 
three lines of endeavor: 1) train 
electrical contractors and other 
lighting salesmen in technical as 
well as sales aspects of lighting; 
2) educate management of offices, 
stores, schools and small plants in 
the desirability of installing proper 
lighting to benefit their respective 
activities, through promotion and 
advertising; and 3) carry on a cer- 
tification program for lighting 
plans which meet requirements out- 
lined by the National Lighting Bu- 
reau and the Chicago Lighting In- 
stitute. 

It is expected that this dual 
effort to stimulate electrical con- 
tractors and other lighting sales- 
men to initiate and develop sales 
in the relighting market, and to 
create a climate for such sales 
among potential customers, will de- 
velop the vast market of commercial 
and industrial establishments which 
are now inadequately lighted. It is 
estimated that this market repre- 
sents about 85% of existing stores, 
offices, schools and factories, or a 
far greater dollar potential than 
even the new construction field. 





the (U3) CONE-SCREW LUG! 


for copper cable 














A PERFECT WAY TO END THE JOB 


This new series of connectors brings you greater 
ease and economy in terminating copper cable. The T&B 
cone-screw lug is a compact, one-piece connector, with 
extra wide cable range and exclusive non-tarnish, corrosion- 
proof finish. It’s modern in appearance; modern in per- 
formance. Its positive wire-stop and tapered cone-screw 
make installation fast .. . and far more secure. 
T&B cone-screw lugs are available to fit all popular con- 
ductor sizes, +14AWG to 500MCM. See your T&B dis- 
tributor. He has the complete line in stock. 





THE THOMAS & BETTS CO. ! EXTRA! Every standard 


ex package of T&B cone-screw 
<7 34 Butler Street lugs contains a free install- 
9 ¥ Elizabeth 1, N 

& >, izabeth 1, N. J. ing wrench . . . with plastic- 
>. . J . ’ 
“1B = THOMAS & BETTS, LTD. cushioned handle. 


man Montreal, P. Q., Canada — “Ry — 4 J 
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OB-PLANNED © 
designed as YQ need it! 
= rat Ne 


EXTRA 
cost! 


¢ 


— oe oe ee ee ee ee ee oe 


Removable or permanent 
shelves and material trays 


Removable, adjustable tray 
and shelf dividers 


EADING UTILITY BODIES 


Compare ali leading utility bodies — get 
FREE Comparison Chart at your dealer or write: 


READING BODY WORKS, INC., 420 Gregg Avenue, Reading, Penna. 
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+ 
RIPHOIST 
A ee 
LIFTS*PULLS 


neering contractors, 
mines, pile drivers. rail- 
ways, electricians, tele- 
phone and utility cos., 
steel erectors, plumbers, 
sawmills, all rigging. 


One Year W ritten Guarantee 


The 42 LB. 


TIRFEF OR 


LOWERS 


3300 LBS. 
Single Line 


6 TONS 
OR MORE 


with puiley blocks 


14’ wire rope 


7 
Unlimited cable travel 
.-~ Portable... Hand 
Operated 
Standard equipment 
with refineries, engi- 











East « f 
Princeton Griphoist, Inc. 


32 George Street 
Boston 19, Mass. 


West of Mi 


Nissi 
Griphoist, 
424 Bryant Street 

San Francisco 7, Calif. 


f Mississippi 


issippi 


Inc. 








by selling 
NEW 


LS) Rp SO 
FOS SELLE 


AUTOMATIC EMERGENCY LIGHTS 


with Glass Jor Batteries 


Heavy-duty, long-lived glass jar bat- 
teries come in 30, 40, 80, and 100 
amp.-hr. sizes. Built-in trickle charger 
and fast charger has 12-hour auto- 
matic timer. 

It’s the most COMPLETELY DEPEND- 
ABLE emergency light ever built. When 
regular lights fail... thisnew Big Beam 
turns on instantly ... provides many 
hours of illumination. 


NEW 7 P27 
EXPLOSION-PROOF 

HAND LAMP 
Approved by Under- 
writers’ Laboratories for 
use in hazardous locations, 
Class I, Group D. Designed to meet 
popular demand for a SAFE lamp with 
Big Beam’s quality features. 6566 

Write for Literature Today 

U-C-LITE Manufacturing Co. 
1035 West Hubbard Street, Chicago 22, Illinois 
ta Canada: Bernard Marks & Co., Ltd., 70 Claremont Street, Toronte 3, Ontario 
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Two New Minerallac Quality Products 
Designed for Jobs Too Heavy for 
Standard Jiffy Clips 


MINERALLAC 


Heavy Duty 10 Medium 
JIFFY CLIPS 


Also 
available 
without 
mounting 
hole for 

use with gun. 











THIS INVERTED RIB 
DOES THE JOB 


patent pendiine 
Made of heavier materials! Has exclusive 
inverted rib, that provides more strength ot 
the bend of clip . . . and, of course, adds 
the benefits of famous “Snap On” feature! 
In stock in Zinc-Plated Steel for Thin Wall 
or Rigid Conduit up to 6". ‘Hot Dipped Ga 


vanized may be obtained on order) Can be 
substituted for malleabie clips 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 
MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, til 


‘MINERALLAC 


Electric League 
for Atlanta 


The electrical industry in At- 
lanta, Ga. and surrounding trad- 
ing area is in the process of organ- 
izing an Atlanta Electric League, 
and with a practical method of 
underwriting its operating costs. 

Basic aim of the league will be 
the same as that of other successful 
Electrical Leagues in the larger 
metropolitan areas of the country. 
Electrical leaders in Atlanta feel 
there is a great need for such an 
organization, and that continued 
delay in establishing such a League 
will affect the industry adversely. 

The new League has devised a 
novel method for paying for official 
quarters and space, including costs 
for a staff and amortized improve- 
ment costs. It has an option on the 
entire second floor of the Atlanta 
Architects and Engineers Institute 
building, owned and controlled by 
the architects and engineers of 
Georgia. Approximately 12,000 sq 
ft, or three-fourths of the area, has 
been made available for rental to 
manufacturers of electrical equip- 
ment for display purposes. The 
floor space is available for displays 
of standard electrical equipment, 
and the ceiling space over the same 
area is available for lighting dis- 
by manufacturers. 
and sustaining 
berships available to those 
without products to display. As- 
sociate membership is available to 
engineers, architects, electrical con- 
tractors, electrical inspectors, etc., 
while sustaining membership is of- 
fered to electrical wholesalers, elec- 
trical utilities, and lamp manufac- 
turers. Advance reaction and space 
already committed indicates an 
overwhelming and as- 
sured success of the League, accord- 
inz to its Steering Committee. 


plays 
Associate mem- 


are 


acceptance 


WINNER of the 


non-residential division 
in the IES Northeast MMILJ Contest was 

S. Florence (left) who 
gratulations, a certificate and check from 
National President Kirk Reid at the 
Regional Conference in Hartford, Conn 


received con- 
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AREA AND 
FLOODLIG 


TAPERED | 
LIGHTING 


For @ Baseball Di 
Football Fi 
Playground 
Shopping 


Radio and 


Transmissiog Power Lines 
Engineered for Perman 

Safety... j 
Designed to accommodate 


Streamlined to enhance th 
lighted area. 


>, Strength and 


am 2 to 40 lights. 
ppearance of any 


MEYER MACHINE, INC. 
RED WING, MINNESOTA 


DATES AHEAD 


National Society of Professional Engji- 
neers—Annual meeting, Chase-Park 
Plaza Hotels, St. Louis, Mo., June 
11-14. p 

Construction Industries 
Exposition and Home 
Pacific Auditorium, 
Calif., June 12-22 

American Society of Mechanical Engi- 
neers—Semi-annual meeting, Statler 
Hotel, Detroit, Mich., June 15-19. 

Fifth National Store Modernization 
Show—Coliseum, New York, N. Y., 
June 23-26. 

American Institute of Electrical Engi- 
neers—Summer general meeting, 
Buffalo, N. Y., June 23-27: Pacific 
general meeting, Hotel Senator, 
Sacramento, Calif., August 19-22; 
Fail General meeting, Penn-Sheraton 
Hotel, Pittsburgh, Pa., October 27-31 

Illuminating Engineering Society— 
Great Lakes Conference, Sheraton 
Hotel, Rochester, N. Y., June 23-24 

National Association of Electrical Dis- 
tributors—50th annual convention, 
Civic Auditorium, San Francisco, 
Calif., June 9-13. 

Edison Electric Institute Annual 
convention, Convention Hall, Boston, 
Mass., June 9-12. 

New York State Assn. of Electrical 
Contractors & Dealers, Inc.—Annual 
convention, Whiteface Inn, Lake 
Placid, N. Y., June 29-July 4. 

American Institute of Architects—Na- 
tional convention, Carter Hotel, 
Cleveland, Ohio, July 7-11. 

Illuminating Engineering Society 
National Technical Conference, To- 
ronto, Canada, August 17-22. 

International Association of Electrical 
Inspectors—Western Section, Shera- 
ton-Cadillac Hotel, Detroit, Mich., 
September 7-10; Northwestern Sec- 
tion, Billings, Mont., Sept. 15-17; 
Southwestern Section, Southern Cali- 
fornia, September 22-24; Canadian 
Section, Montreal, Quebec, Canada, 
October 3-4; Eastern Section, Octo- 
ber 13-15; Southern Section, Miami, 
Fla., October 20-22. 

Western Electronic Show & Conven- 
tion—Pan Pacific Auditorium, Los 
Angeles, Calif., August 19-22. 

international Association of Electrical 
Leagues—Annual Conference, Wash- 
ington, D. C., October 1-3. 

Canadian’ Electrical Manufacturers 
Association — Annual convention, 
Sheraton-Brock Hotel, Niagara Falls, 
Canada, October 8-10. 

National Electronics Conference, Inc. 
—Hotel Sherman, Chicago, IIl., Oc- 
tober 13-15. 

National Electrical Manufacturers 
Assn.—Annual conference, Hotel 
Traymore, Atlantic City, N. J., No- 
vember 10-14. 

National Electric Contractors Assn., 
-Annual convention and National 
Electrical Exposition, Adolphus Ho- 
tel, Dallas, Texas, November 16-21. 

American Society of Mechanical Engi- 
neers—Annual meeting, Hotel Stat- 
ler and Sheraton McAlpin Hotel, 
New York, N. Y., November 30- 
December 5. 

2nd National Lighting Exposition— 
Coliseum, New York, N. Y., March 
1-4, 1959. 


3th annual 
Show, Pan 
Los Angeles, 
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Keeps Labor 
Costs 


| 

Set up the Baker Scaffold _ 

in 90 seconds or less and 

you're ready to move from 

room to room, over desks and other room 
equipment which normally presents a 
problem for scaffolds with cross braces. 
Its light weight permits one-man porta- 
bility on your choice of large rubber-tired 
casters. Combines with companion units 
to form higher or wider platforms. Locks 
into rigid position. Has the substantial feel 
of steel that only steel can give. 


BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY — BUILT FOR DURABILITY 


Write for 
Baker Scaffold 
Bulletin 583 


BAKER-ROOS 

P.O. Box 892 

Gentlemen: Se 

ist asker ¢ aft 

Name 

Organizatic 

Address 

City. State — 


DISTRIBUTORS IN PRINCIPAL CITIES 
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Among the 
Manufactureres 


| RIGID 
| PIPE COUPLINGS 





Headquarters Announcements 


Hill Transformer Co. Inc., San 
Carlos, Calif.—Charles S. Allen 
Jr.. head of new electric utility 
sales division. 

Ridge Tool Co., Elyria, Ohio 
James E. Butler, manager, sales 
promotion. 

: Conduflor Corp., Cleveland, Ohio 
INSIST ON RUGGED Stuart C. Cline, sales manager. 
QOUISVILLE LADDERS Edwin L. Wiegand, Pittsburgh, 

Don't take chances with “price” Pa.—T. A. McLean, advertising 
ladders. Step up with confidence and sales promotion manager. 
on ¢ ange or alumi- Porcelain Products, Inc., Carey, 
ddan ath sates aida Ohio—Allan G. Smith, Jr., zone 
Check the yellow pages for near- sales manager, Carey Division. 
est distributor, or write us direct. I-T-E Circuit Breaker Co., Phila- 
BUILT-IN SAFETY delphia, Pa.—H. David Honan, 
manager, industrial sales; Arthur 
Exclusive Lowisville Curtin, manager, contractor sales. IN STOCK 
“boss’’ rung-to-rail BullDog Electric Products Co., 


assembly insures 


against ladder sway ‘ Detroit, Mich.—A. L. Nolan, man- 
pantie gy = ome ager, special projects. BLACK ENAMELED = 


Louisville distributor Round Peg in “‘Hex"’ Triangle Conduit & Cable Co., HOT DIP GALVANIZED 
to demonstrate. Hole Riveted to Rung. , ° - 
Inc., New Brunswick, N. J.—John 


E. McAuliffe, chairman of the Conouit Nipeece Mec. co. 
i OUISVILLE board; Joseph G. Slater, presi- 
LADDER COMPANY dent; Carl S. Menger, executive | Se = 


+ ost eek Lovisville, Kentucky vice-president; Jack M. Slater, 
treasurer; Carl S. Menger and C ' Y 
Clyde V. McKay, new members of ontro our 
SAFETY FIRST the board. CARBON BRUSH 


an j | Wagner Electric Corp., St. Louis, , 
ar Savings, too: Mo.—J. H. Devor, president; H. N. Inventory with 


Felton, vice president in charge ° 
of sales; Paul C. Ford, vice presi- Handy-Kits and 
dent in charge of engineering and 
research; R. H. Hackett, vice presi- 
dent in charge of manufacturing. 
Day-Brite Lighting Ine., St. 
Louis, Mo.—Stanley M. Bixler, 
senior vice president and general 
; manager. 
ss ai E ; Universal Motor Co., Oshkosh, CARBON 
H ® Wis.—Dwight Pickering, assistant 
with INSUL-8-BAR to the president. BRUSHES 
SYSTEMS C & D Batteries, Inc., Consho- 
Mobile Safety Electrification for Cranes, hocken, Pa.—Frank 8. Carlile, Waite have Sistine qunsented 
Monorails, All Moving Machinery. chairman of the board; John F. See-Thru plastic drawers with 
- : : 7 moveable dividers. Both Handy- 
ase a0 Re wate ented conductor eystome Rittenhouse, president. Board of Kit and Cabinets complete with 
ottieation Seicinedl pre pe ane ace ae directors : Frank S. ( arlile, John brushes for single phase motors, 
need for special engineering. Installation is F. Rittenhouse, Felix W. Altrup, vacuum cleaners, mixers, fans, 
fast, maintenance easy. Investigate today! Thomas L. Caldwell, Henry E. portable tools, etc. Units as- 
- > : ‘ sure you have the right re- 
Jensen, Stewart E. Doughty, Louis sincemens oak on tend, 
CLIP COUPON ta M. Eble, Jr., Robert M. Pease, 
FOR CATALOG John F. Simon, Jr., Edwin Booth, 
INSUL-6-CORP. H. Russell Stewart, Jr., Frank S. AVAILABLE NOW “RED CARPET” 
uot. A, 156? lndectrial Rid., San Cortes, Coltt. Glendening. RUSH BRUSH SERVICE. 
Rush catalog re Insu!-8-Bor mobile electrification. Pioneer Gen-E-Motor Corp., Chi- 


NAME cago, Ill—Roy L. Jenkins, sales HELWIG C0 
Electric s 


en manager, Generator and 
Power Plant Division. CARBON 


ADDRESS Sola Electric Co., Chicago, Ill. PRODUCTS 


Alvin 8S. Levine, manager, li ing 2546 N. 30th ST. 
a . t e, manager, lighting MILWAUKEE 10, WIS 





Yr" to 6” sizes 





Write for Bulletin No. 65. 
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Sound Powered 
TELEPHONES 


work in an 
emergency 


because they 
NEED 

NO 
CURRENT 


If everything else fails, these phones 
will still provide trouble-free perform- 
ance over a distance of many miles. 
Speaking is activated solely by the 
sound energy of the voice while ring- 
ing is accomplished by a hand-driven 
magneto. For permanent installation 
on industrial projects or for tempo- 
rary use on construction work where 
they can be moved as the job pro- 
gresses. 


INDOOR AND GCUTDOOR MODELS 


In selective or common ringing and 
semi-selective or common talking. Cost 
of upkeep is negligible. 


Write for illustrated eataleg 


Gy NOs; Mccann 


761 THIRD AVENUE 
BROOKLYN 32.N_ Y 


FOR QUICK, EASY 
Oe] e) (<M liktielivetivels 


“EFFICIENCY” 


NESTED CONDUCTOR 


a4 ws 
~~ Ss 


JS? 2 , 


Nested conductor racks are compact and 


scientifically designed to carry cables equi- 


distant from center to center. Available in 


2, 3, 4, 5 and 6 bushing racks. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 
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Regional Appointments 


MIDDLE ATLANTIC 

Century Electric Co.: H. C. 
Knappenberger, manager of Syra- 
cuse branch office; Gunnar Moe, 
manager of new office-warehouse 
in Fairview, N. J. 

SOUTH ATLANTIC 

Moe Light Div., Thomas Indus- 
tries: James E. Lathrop, Jr., Vir- 
ginia Beach, Va., representative 
in Virginia. 

Sunbeam Lighting Co.: Perry 
G. Sessoms, Jr., representative in 
Georgia-Alabama area. 

Electro Silv-A-King Corp.: W. H. 
Newman, Decatur, Ga., district 
manager for state of Georgia. 
EAST CENTRAL 

Federal Lighting Corp.: David 
Dietz, Jr., representative in 
Greater Cleveland area. 

John C. Virden Co.: Donald 
Becker, sales representative in 
Central Indiana and Central IIli- 
nois areas. 

Frink Corp.: Virgil E. Marshall, 
representative in Indiana. 

Pittsburgh Reflector Co.: James 
F. Ligon, representative in Ohio, 
West Virginia and Kentucky. 

Century Electric Co.: Frank 
Hatfield, manager of new office- 
warehouse in Cleveland, Ohio. 
WEST CENTRAL 

Century Electric Co.: Baker 
Terry, manager, St. Louis branch 
office; R. A. Jervis, manager of 
Tulsa, Okla., branch office. 

Moe Light Div., Thomas Indus- 
tries: H. H. Schwark, Jr., repre- 
sentative in Dallas, Tex.; Lee T. 
Kimmel, Prairie Village, Kans., 
sales representative. 

Whitney Blake Co.: Wallace H. 
Johnson, representative in New 
Mexico, Louisiana, Southern Mis- 
sissippi, and Texas, office in 
Dallas. 

Minneapolis-Honeywell Regula- 
tor Co.: Harvey W. Odom, sales 
manager, industrial branch office 
in New Orleans. 


WEST 


Sunbeam Lighting Co.: L. S. 
Reed & Co., Denver, representative 
in Colorado-Wyoming area. 

Daniel Woodhead Co.: Kenneth 
Anderson Co., Los Angeles, repre- 
sentative in southern California- 
Arizona territory. 

Century Electric Co.: Ted A. 
Bender, manager, Seattle office. 

Allis-Chalmers Mfg. Co.: Rich- 
ard L. Engel, manager, Pacific Re- 
gion; Donald E. Steele, manager, 
Los Angeles district. 





WITH 


MULTI “ILE-LITES” 








WE'VE HEARD SAID — 
Even a bookworm 
would rather read 
than eat. 





Yes — your bookstacks will have a 
uniform illumination from the top 
to the bottom shelf with no lamp 


glare as you look down the aisle. 


The cleaning maintenance is easy 
with porcelain enameled finish. 
Standard is white, but we can 


match or harmonize with your 





stacks or walls on special order. 


MULT! 


ELECTRIC MFG. Inc. 


4239 W. LAKE ST. 
CHICAGO 24, Itt. 











WHERE 
To Buy 





7 ANCHOR for 1/3 the COST 
/ >) with extra-strong tenite-Aluminum 


})S* EXPANSION SHIELDS 
folae| role Write Today for Details 


JORDAN INDUSTRIES. Inc. 
nchors 2751 54.0h. Sisthatiieetiie. 





Plan Measures 
*Tally Counters ® Voltmeters © Megohmeters 


R. A. KOENEMAN COMPANY 
9g tng” a Interna —_ Powel = 


MAIL ORDERS PROMPTLY FILLED 


Rotometers - 











CNET REIRSON ARE A) A RT 
Wire and Cable When You Want It! 


SEARCHLIGHT 
AY Joga le), | 


Classified Advertisng 
EMPLOYMENT ° BUSINESS 
EQUIPMENT USED on Risact 


OPPORTUNITIES 


From Chicago you can get immediate 
delivery on all types of Electrical Cable. 
Order today; we ship the samo day. 

Let us supply your wire requirements. 


UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina Street Chicago 13, IH. 
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e These manufacturers 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


For more complete information, and ap- 
plication data on their lines, refer to the 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE .. . the 13th issue of 
ELECTRICAL CONSTRUCTION AND 
MAINTENANCE. 
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IF YOU WANT COMPLETE SAFETY 
IN YOUR SAFETY SWITCHES— 


I ul 
REMEMBER THE Wy FOR 


my WISIBLE BLADES 


HERE IS ANOTHER 
REASON WHY 
SQUARE D 
HAS HELD FIRST PLACE 
FOR MORE THAN 
50 YEARS 


Positive Pressure 
(SPRING LOADED) 


Fuse Clips 


o Maintain positive con- 
tact as fuses alternately 
heat and cool. Fuses are 
held tight even where vi- 


The men who pull the switches will 
tell you what can happen when a switch, believed 
to be open — isn’t. A lot of things can hanoen—and 
every one of them is bad. Personnel safet, is in jeop- 
ardy. Motors can single-phase. Machinery and work 
can be damaged. Down-time can skyrocket 

Doesn't it make sense to insist on Wisible Blade 
construction which gives you a road block against 
any of those possibilities? Doesn't it make equally 
good sense to insist on the safety switch which gives 
you that construction—plus a lot of other perform- 
ance advantages? 


ECaM HEAVY INDUSTRY ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


bration is present or dur- 
ing short circuit surges. 


o Fuse clip jaws use pure 
copper for current-carry- 
ing parts and spring steel 
for pressure. They reduce 
heating 80°; over com- 
mercial type clip. 


oY No clamps or screws to 
tighten — or to forget to 
tighten. 


SQUARE J) COMPANY 





Cuts Re-lamping Costs 


IN HALF! 





Adapts For Larger 
Lamp Size 


WITHOUT 
RE-WIRING! 








New. CROUSE-HINDS 


VAPORMASTER’ Lighting Fixtures 


Here is vapor-tight, shockproof indus- ponents to meet your varying needs. Typi- 
trial lighting engineered for the greatest cal choices: 
possible economy and convenience in both 
installation and maintenance. @ Condulet® bodies in pendent, ceiling 
or bracket types and with side hubs. 
In any indoor or outdoor exposure to 
moisture, rain, gases, dirt, or corrosive Adapters in two forms...one for lamps 
vapors .. . a new standard of operational up to 150-watts A23...one for 200- 
efficiency is set by the new VaporMaster and 300-watts PS30 medium base 
series. Cleaning and re-lamping is done in lamps. Sizes may be changed without 
9 Sheok-cbesebing vosentacle ~ tahes half the time, without tools. Whenever a disturbing wiring merely by installing 


poe from any direction. 2 Pear-shaped demand for a change in lighting intensity adapter for the desired lamp. 
globe — plenty of clearence for lamp. : —— ’ P 
3 Vapor-tight seals throughout — fully develops, a simple change of adapters 


gasketed construction. 4 Globe clamp- accommodates the larger lamp — without ASK FOR CATALOG INFORMATION ON 


ing spring — flips open for re-lamping 


no tools needed. 5 Aluminum touching the wiring! THE VAPORMASTER SERIES TODAY 


adapter-guard —2 sizes fit all Condulet 
bodies. 


Hundreds of fixture combinations may Just call your Crouse-Hinds distributor 
be assembled from 33 standard com- ... or nearest Crouse-Hinds office. 


rm CROUSE-HINDS 


exclusively through 
\ ELECTRICAL 


‘emma’ 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada. Ltd.: Toronto, Ont. 


ver Detroit Houston Indianap <ansas City Los Angeles Milwaukee New Orleans New York Philadelphia 


OFFICES: Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati Cleveland CorpusChristi Dallas Denver 
uis St.Paul SanFrancisco Seattle Tulsa Washington. RESIDENT REPRESENTATIVES: Albany Atlanta Baltimore harlotte Chattanooga Jacksonville Reoding. Pa. Richmond, Va. Shreveport 


Pittsburgh Portland, Ore. St. Lo 


FLOODLIGHTS CONDULETS TRAFFIC SIGNALS AIRPORT LIGHTING 





